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CORPS OF ENGINEERS, U. Se ARMY
OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION
150 CAUSEWAY STREET
BOSTON 1, MASS.

NEDGW . July 27, 1956

SUBJECT: Beach Erosion Control Report on Cooperative
Study of Comnecticut, Areas 8 and 11,
Saugatuck River to Byram River,

T0: Chief of Engineers, Depariment of the Army,
Washington 25, D. C.

SYLLABUS

This report, the ninth of a series to cover the entire coast of
Connectiocut, includes study of the shore line of ‘the towns of Westport,
Darien and Greenwich and the cities of Norwalk and Stamford lying between
Saugatuck River in Westport and Byram River at the Commecticut - New York
boundarys The purpose of the study is to determine the most suiteble
methods of stabilizing and improving the shore line. :

The Division Engineer finds that a large part of the shore is irregu-
lar and rooky, thet continuous shore sreas composed of wmconsolidated mate-
rials are of limited extent, that erosion is generally localized end occurs
at e slow rate, thaet storm demages occur at a number of public and private
shore areas, thet the principsl problems are associated with development,
protection and maintenance of public bathing beaches and that there is a
need for beach improvement for recreational use., The Division Engineer also
finds that the most suiteble method of providing beach improvement for recrea-
tional use consists of direct placement of sand fill aleng the shore, that re~
duction of losses of beach fill or existing besch material can in some loce-
tions be provided by construction of groins or jJetties. He further finds at
one public beach that the danger to bathers from swift inlet tidal currents
cen be reduced by enlarging the inleb.

A practicable plan for protecting end mainteining a private bathing beach
at Byrem Point has been developsd for use by local interests.

The Division Engineer recommends thet the United States adopt projects
authorizing Federal participation by the contribution of Federal funds equal
to one~third the first cost of construction of the following:

- (a) Calf Pasture Beach Park, Norwalk. Widening to a 125=foot
width by direct placement of saend Iill, epproximetely 2,200 feet of the eest
shore of the park and lengthening of two existing groins, each to a Lj00-foot
length.




(b) Cove Island, Stemford. Widening to a 125-foot width
by direct placement of sand Hll, approximately 1,200 feet of beach and
construction of an impermeable jetty LOO feet 1ong at the east limit of
the beach, the fill to be obtained, if practicable, by excavation of an
enlarged Holly Pond inlet to reduce swift ourrents close to Weed Beach
in Darien.

: (o) Cummings Park, Stemford, Widening to a 125-foot width
by direct placement of sand I'J.ll, approximately 1,000 feet of the public
bathing beach, enlargement of the exlsting groin to a L0O=foot length and
ra:.sing the inshore end of the existing jetty.

(d) Greenwich Point, Greenwich. Widening, generally to a
125-1"001: width, by Trect placement of send Fill, approximately 2,800 feet
of the publio ba'bhing beach.

The total estimated smocunt of Federal participation in the ebove
projects is $225,000.

-
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Beach Erosion Combtrol Report on Cooperastive Study of Commectiout

Areas 8 end 11

Seugatuck River to Byrem River

I « GENERAL

ls Authority. = This report was prepared by the Corps of Engi-
neers, United States Army, in cooperation with the Commecticut State
Flood Control end Water Policy Commission under authority of Section
2 of the River and Harbor Act approved July 3, 1930, as amended end
supplemented, The basic sgreement for the study of the emtire Con-
nectiout shore line was approved by the Chief of Engineers on August
28, 1947 and the detailed program for this area on May 1, 1950,

. 2. Purpose. = The purpose of the study is to determine (1) the
most suitable metheds of stabilizing and improving the shore line be-
twoon the Saugatuck River and Byram River, (2) which sections of the
shore are desirable locetioms for beach improvements end the most ef-
foctive measurez for ascomplishing the improvements, end (3) the éco-
nomic justification of protective and improvement measures. '

3s Prior Reportss = A private engineering report emtitled
"Shippen Point Deaches” end a supplement thereto dated Januery 29,

1941 end March 13, 1941, respectively, were prepared for property
owners., The report dealt with reported losses of beach material on

the west or Stamford Harbor side of Shippan Point., It consisted
largely of a collection and digoussion of data related to the problem
with o recommendation that the problem and informetion in the report

be placed before the District Engineer of the Corps of Engineers to
supplement data already in his files. It was recommended that a pro-
posed plan for placing sand which might be dredged from the anchorage
basin in Stemford Harbor in connecbion with s Pederal navigation im-
provement be brought to the ettembtion of the Distridét BEngineer for
further study and considerstion. Geologiocel iAformation was awaileble
from Bulletins No. L6 end No. 447 of the State Geological and Netural
History Survey of Comnecticut emtitled "The Physical History of the
Connectiout Shore Line™ and "The Glaciaml Geology of Connectioubo.R
Appendix B of this report is based primcipally upon the above bulletinse

he Location. = The study area is located on the north shore of
Long Islend Sound along the westerly emd of the State of Commectiocut
adjacent to the Commecticut -~ New York boumdary. The shore line 1s
sbout 35,4 miles in lenghtho It extends from Duck Creek at the entrance
to the Saugatuck River in Westport to Byram Point, at the entrance ‘to
Byram River in Gresawich., It ineludes, from east to west, part of the
shore of the town of Westport and all the shore of the sity of Nerwalk,
the towm of Dariem, the e¢ity of Stamford and the town of Greenwiche
The approximate shore lengths in miles are Wesbtport 2.2, Normlk 7.3,
Darien 6,2, Stamford 7.6 end Greenwich 12,1. The New York, New Haven



and Hartford Reilroad runs alsng the shore within e distance not exs
coeding 3 miles. TUnited States Highway Route 1 also runs alemg the
shore 1 to 3 miles inland and it is paralleled by the Merritt and
Hutchinson River Parkways sbout 3 to 7 miles inland., Access to the
shore is provided from the above highways over numerous public and
private roads end streets., The study area is shown 'on United States
Coast and Geodetic Survey Charts 221, 222 and 1213, Army Map Service
‘topographic quadrangles Sherwood Point, Forwalk South, Stamford,
Glenville and Mamaroneck and on Plates 1, 1A and 15 to 21, inclusive.

. Be P%a‘biona -~ The populations according Ho the 1950 census
and the es od populations for the years indicsted are listed be~

low. There is no eppreciable increase in population during the sum-
mer within the study area. The populatiom of Westport includes the
entire town, most of which is outside the limits of this study.

Location 1950 Census _ Eptimated Population
Westport 11,667 14,800 (1954)
Norwalk 49,h60 0,000 (1955)
Darien 11,767 11,000 (195&3
Stamford h,293 8,000 (195l
Groenwich Lo,835 k2,967 (1954)

6. Description. « The study area is a shore line of submergencs.
West of NGrwalk Harbor there are meny outerops of hard rock at the
waters edge so the shore line is irregular in shepe and generally lack-
ing in depositional and erosional features. Shore line features which
do not owe their shape to rock outerops are Long Neck, Shippan and
Greemwich Points which, at least sarficlally are composed of unconsoli-
dated materials depesited by glaciers., The shore line of Greemwich is
composed of alternate stretches of arystalline rock and drift with the
charecteristica of a orystalline shore line more promimente There are
many sandy beaches along the rocky shores. They are of the pocket type
with send held within the projections of rock points, The shore east of
Norwalk Harbor is low and naturally cheracterized by marshes and sandy
barrier barse The eriginal features of this shore have been considerably
modified by artificiel placement of £ill, Detailed descriptioms of the
shore are included im Part IIT, Plans of Improvement, Paragraphs 14-53
end in Appendix A. The geology of the area is deseribed in Appendix Bs -
Selected photographs of shore areas are included on Plates 23 to 38,
Information concerning the condition of shore waters obitained from a ssni-
tary study is included in Appendix J, According to this study none of the
gshore ereas for which plens have been considered were in a questionable
category from the standpoint of bathing water safety.

Te Statement of the Problem. = Due te the irregularity of the shere
with its numerous outorops of rock snd the leck of long segments of shore
compesed of unconsolidated meterisl, problems are gemerally locslized and
of limited extent. The principal problems are associated with development,
protection and maintenance of publie bathing beaches at Calf Pasture Beach
Park, Norwalk, Weed Beach, Darien, Cove Island and Cummings Park, Stamford
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and Greenwich Point, Greenwich., Newly acquired shore front at Calfl
Pasture Beach has been subject to erosion and recession. In connec-
tion with current development of the park, it is desired to improve
and protect the newly acquired shore area and the existing bathing
beach for increased recreationsl use. Weed Beach has been recently
acquired by the tomn of Darien and it is being developed as a public
bathing beach. A portion of its shore is located close to the Holly
Pond entrance channel through which swift tidal currents flow end the
uge of the ares for bathing is therefore hazerdous. Cove Islend was
recently acquired by the city of Stemford which plans to develop a
public bathing beach on the property. The bathing beach at Cummings
Park hes been eroded with consequent recession of the shore and ex-
posure of the park development to storm demsges. At the public bath-
ing beach area at Greemwich Point in the town of Greemwich, recurring
storm demsges occur to roads, parking arees, ses walls and buildings
end & sand dune, needed for protection of the backshore development

at this low beach ares has required repeated artificial restoration.
Problems also exist at other locations. In Westport, undeveloped por-
tione of Seugatuck Shores have been subjoot te erosion. Topsoil has
reportedly been eroded from the top of the bedrock at the southerly
point of Bell Island. In Darien, erosion end wave atteck heve demaged
or endangered protective structures at Long Neck Point, In Stemford,
the public bathing beach at West Beach has eroded end receded and at
the west side of Shippen Point, property owners heve indicated a desire
to prevent further erosion end improve the beach by restoration of past
losses of beach materisl, In Greenwich, erosion neceasitates smnual
replacement of sand at the publie bathing beach at Byrem Park and it
hag resulted in a recession of the sandy shore, used as & private bath-
ing beach, adjacent to the jetty at the tip of Byram Point. Little
Captain Island, e public park known as Island Beach, also in Greenwich,
has a long history of erosion snd storm demages

IT -~ FACTORS PERTINENT TCO THE PROBLEM

8. littoral Materials. = a. Charecteristics. The character of
littoral material as indicated by mechenicael enalysis of beach samples
taken at mid-tide elevetion and by probings in offshore eress is shown
in tsbular form on Platez 15 to 20, inclusive.

bo. Sources. The principal natural sources of supply of beach
building materials were the sands emd gravels depoaited by glaciers,
These sources have been depleted by erosion of the mantle of unconsoli-
dated material from the wnderlying bedrock or they are now protected by
structures and the coarse gravelly to bouldery residue and cen therefore
no longer contribute meterial to the beaches. The minor stresms empty-
ing into Long Islend Sownd in the area conbribute little or no beach
materiale '

9. Littoral Forces, = a. Wavese No wave measureménts or statis-
tical weve data are avelleble., Dué Lo the limited fetches across Long
Iglend Sound, waves are short waves generated by local winds., Fetches




renge from 85-98 miles to the east northesst, 53-57 east, 8=-16 south-
east, 8~11 south and 10-26 to the west southwest., Swells do not reach
the shore bhecszuse of the shelter afforded by Long Island. The meximum
‘height of waves breaking inside the low water line at exposed locatioms
with tides 3 feel in excess of the meen height of high weter is approxi-
mately 8 feet but during infreguent higher tides, larger weves cen reach
the shore.

bs Currentse Tidal currents in Long Islend Sound set to the
west during fTood end to the esst during ebb tides, Meximum currents
ocour on the ebb., Velocities opposite the study area during spring
tidal currents, the strongest ordinarily encoumtered, are about l.l
knots.

ce Winds, Winds et New York City are belisved to be repre-
sentative of Winds in:the study area, The preveiling wind direction st
Now York City is northwest or offshore. Winde at New York City fram the
northwest quadrent ocour sbout 36 percent of the time while onshore winds
from the southwest and southeast quadrants occur about 28 and 16 percent
of the time, respectively. Wind roses compiled from weather bureau rec-
ords at New Haven end New York City are shown on Plates L and 5.

d. Storms. Winds equal %o or greater than LO miles per houwr et
~ New York Uity blow from the preweiling morthwest direction ebout 25 times
per yoar, from the onshore southerly gquadrants ebout 9 times per year eand
from the directions of greatest fetch, east northeast and east sboub once
overy 2 yearse At New Haven, the only location within Long Island Sound
for which records sre available, winds equel to or greater than 32 miles
per howr blow from the prevailing northwest direction ebout once a year
and from the onshore southerly quedrants between 2 and 3% times per ysar.
Storm frequency st New Haven may be more represemtetive of conditions in
the gheltered Long Island Soumd ares than that ot New York City. De-
tailed information concerning hwrricanes, storms, storm damages end ex~
posure of the shore is contaimed in Appendix D.

e, Tides., Tides ere semi~diurmal. The mean range increases
from 7.0 Toeet af The Saugatuck River entrsmce to Toli feet at Creenwich.
The spring range within the same limits incresses fram 8.5 to 807 fest.
The maximm tides of record at South Norwalk, Stamford and Greenwich
were 13,3, 13.8 and 13,5 feet respectively, sbove the plane of mean low
water, Tides in excess of the msen height of high water ¢occur on an
average approximately as follows: 3 feelt In excess about once a year,
2 feot in oxcess mbout 5 times a yesr and 1 foot in excess sbout 98
times a year., More detailed informetion concerning tides is contained
in Appendix Co '

10, Shore History. - a. Shore Line and Offshore Depth Changes.
Chenges in the position of the shore line have occurred principally
aleng low marshy or sandy shores. Much of the study area which is
characterized by outcrops of bedrock has been comparatively stablee
Changes which have occurred in the letter areas have generally been
the result of construction and land reclemstion associated with
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development of the region. In Westport large shore line chenges,
principally recession, have occurred along the sandy east and south
sides of Saugatuck Shores and along the mershes to the west to and
along Shore Haven. In Norwalk, the east shore of Celf Pasture Beach
Park moved seaward prior to 1933 and receded landward after 1933 and
its south shore receded gemerally throughout the period of recordes
During the period 183541885 the marshy shore between Harborview end
Menrissa Island moved considerably lendwerd end the outer tip of
Wilson Point and its east shore adjacent to the tip moved seaward.

In Darien, prior to 1885, a large recession of the shore line, probe
ably composed of marsh, otcurred in Scott Cove in the viginity of
Great end Hay Islands., In Stamford there was considerable recession
of the east and south shores of Cove Island and the north and west
shores of Westoott Cove except for sccretion effected by ertificial
£illing, at Cummings Park and portiona of the west shore of Westcott
Coves A large amount of seawsrd shore movement wes also effected by
artificial £illing in Stamford, at the south tip of Shippan Point and
at Cook end Peck Points. In Greenwich, shore line changes prior to
1886 consisted of recession of extensive shore aress, all probsbly
compoged of marsh. Primcipal shore line changes since 1886 consisted
generally of localized seeward movement resulting from construction
or land reclamation. Offshore depth changes throughout the study ares
generally consisted of deepening from 18%6~183%8 to 1885.1886, From
the latter dates to 1933 there was continued deepening opposite
Saugatuck Shores, Shore Haven, Calf Pasture Point, Harborview,
Manrigse Islemd, both sides of Shippem Point, Davenport and Cook
Points and in the area from Greenwich Cove to Byrem River. During
the same period shoaling occurred opposite Wilson Point, Butler end
Contentment Islands and Greet and Hey Islends. Profiles during 1953
indicate that since 1933 or 1941-194;2 (the latter dates applicable
to the tip and ocuter end of the wost side of Shippan Point) there
was no change in offsghore depth opposite Bluff Point at Saugaiuck
Shores, opposite the east side of Bell Islend emnd Long Neck Point,
opposite both sides of the ouber end of Shippan Point and the east
and west sides of Greenwich Point, that there wes offshore despen-
ing opposite the west side of Long Neck Point and the south side of
Peartree Point and at Profiles 22, 20 and 30 on both sides of Shippan
Point end that there was shoaling at Profile 21 on the east side of
Shippan Point. Mere detailed descriptions of shore lins and offshore
depth changes are contained in Appendix E. Comparstive changes are
shown on Plates 7 to 1l inclusive, Desoriptions of the more signifi-
cant changes are included in Part ITI, Plans of Improvement, Para-
grapha 1} to 53 inclusive.

- be Existing Protective Structures., Frotective structures
consisting of sea wallg, bulkheads, groins, revetment snd breakwaters
oxist at many locations throughout the study areae They have generw
ally been built to protect the immediate shores which they front and
they have had little or no effect on adjacent shore lines. Moat struc-
tures were constructed by private individusls or groups and hisborical
information concerning them is therefore not readily awailable. Infor-
mation sbout publicly-built breskwanters al Stemford Harbor and Byream




River and a bulkhead at Little Captain Islend and details about
gselected privaete structures are included in Appendix G, Pertinent
deseriptions or discussions of existing structures in regard to beach
oerosion and protection problems are included in Pert III, Plans of
Improvement, Paragraphs 14 to 53 inclusive,.

8. Profiles. « Beach profiles were run at selected looca~
tions as Shown on Flates 15 to 19 imclusive, They remged in length
from OO to 2,200 feot and exbpnded‘ seaward from the berms of beaches
or from the tops of sea walls to depths of 2 to 22 feet below mean
low weter., Beach slopes from the lendward to the seaward ends of the
profiles are included in the following tebulation, They asre designated
as fractioms thus: 1/11 (to be read as 1 vertical to 11 horizontal).
FPigures in parenthesis following the slopes represent elevations above
mosn low water and they indicaete the zone of the beach to which the
slope is applicable. Slopes of 1/100 or flatter are designated as
level,

Slopes on Beach Profiles

Profile No. Slopes

i 1/11 (ebove 0,0}, then level

2 1/10 (sbove £2.0), 1/50 (#2.0 to A0.5), then level
g 1/10 (above #5.0), 1/80 (#5.0 to 0,0), then level
i 1/8 (above £7.0), 1/37 (#7.0 to #1.,0), then level
5 1/12 (above 0.0), 1/2h ( 0.0 to =1.5), then level
é 1/12 (ebove #1.0), 1/65 (1.0 to =3.0), then level
7 1/16 (ebove 0,0), then level

8 1/39 (ebove =1.0), them level

9 1/8 (sbove Ae0), 1/37 (A1ed to 0,0), then level

oA 14 (above #1.0, ledge @ shore), 1/17 (1.0 to =2.0),
_ then level
10 - '1/6 (above #640), 1/32 (£640 to =20,0), then level
11 1/20 ga'bova ~360), 140 Eaaoo to «1060), then level
12 1/5 (sbove 0.0), 1/30 ( 0.0 4o = 2,0), then level
E River Section
River Segtion
15 1/20 (5.0 to «2,0), 1/11 (below = 2,0)
16 1/18 (above 0.0), 1/82 ( 040 to = 2,5), 1/5 («2.5 te
=1600, chanziel)
17 1/10 (sbove #2.0), then level
18 1/7 (above #3.0), 146 (3.0 to 0.0), 1/5 (0.0 to ~5.0,
channel)
19 1/11 (above #1.0), them level to channel
20 1/40 (A7.0 to 0003,, irregaler), 1/ (0.0 to ~10,0, channel)
21 1/8 (above 0,0), 1/2L (0.0 to «10,0), 1/60 (=10,0 to =17,0),
then level s :
22 1/0 (sbove 0,0), 1/30 (0,0 40 = T7.5), then level
gﬁ 1/6 (ebove 0.0}, 1/50 (0.0 to =17.0,.irregular)
1/6  (sbove 0:0), 1/28 (0.0 to =13,07, 160 (=130 to =18.0)
25 1/6 (above 0.0), then level
26 1/9 (ebove 0,0), then level

6
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Profile No. o Slopes

27 1/10 §above 0.0), then level
28 1@ gbove 0,0), 1/85 (0.0 to =3,0), then sherp drop
29 1/12 (above 0.0), 1/55 (0.0 to «li.5), then sharp drop
30 1/l (£7.0 to f0.0), then level .
31 1/36 (#7+0 to «10.0), then level
32 1 ({ +0 to "'11.0) _
gz 140 (,;r.,o 0 «12.0 irregular)
1/50 (#640 to = 9.0)
35 1/8 g/u;oo to #4.0), 1/70 (A1 to =12,0)
%6 . 1;;& ¥ 2.0 to =5,0), then level
37 1/31 (#740 to 0,0}, then level

1l, Analysis of the Problems. = The loss of beach material is
caused by wave actione. 1Ihe gemeral features of the preblem are es~
sentially the same but detailed features wvery throughout the area.
Ordinary short storm waves cause littoral drift and offshore loss of
beach materisl, Absence of swells probably precliudes the pogsibility
of return of meterial from offshore by wave action., Ordinary onshore
winds, have a definifte prewvalence from westerly directions and ‘onshore
storm winds from the westerly directions are slightly predominant over
easterly storm winds., Fetches to easberly directions are much longer
then to the west and this results in wave generated littoral currents
which move predominently westward. 'he predominent movement of 1it-
torel drift along shores which trend generslly east and west is there-
fore westward while along shores which rum generally north and south,
littoral drift moves northward. The irregulerity of the coast with
‘the consequent variations in exposure snd the shelter afforded by
iglands, result in movement of littoral drift at localized sreas in
directions differemt from the predominant directions. Due to the
sbsence of natural sources of supply of beach building meterials, the
quantity of littoral drift is smalle. Streams contribute little mate-
rial to the beaches. A tebulation of the direction and evidence of
littoral drift at verious locatioms is included in Appendix F.

12, TIn general, the rate of supply of beach materiel cennoct be
increased except by artificially placing meteriasl dirsctly on the
beach or in stockpiles to be distributed by wave action, The useful-
ness of groins is limited to the reduction of loases ef existing or
artificielly pleced beech meterial. Loss of land hes been prevented,
except during the most Bevere storms and hurricemes, by armoring the
shore against wave attack by sea walls, revetment end bulkheads in
those areas where the supply of mabteriel has been insdequate to main-
tain a protective beach. Such structures have reduced the supply of
meterial avaeilable for beaches by protecting-former sources of supply.
Other methods of protestion, such as offshore breskwaters are not con-
sidered appliceble in this srea. :

13, Design Criteris. - Proposed protective measures ere designsd
to provide protection against ordinary comditions of comparatively
frequent occurrence (at least once a year)., They are not intended to




provide protection to waterfront structures in the event of hurricenes
or exceptional storms of infrequent occurrence elthough even umder those
conditions some protection will be afforded. Specific design criteria
used for protee‘bive works are ag follows:

e Dosign Tide. = The design tide is the meximum elevation
of tides Which occurs at least once a yoar. Tide records st New Londom,
Bridgeport and Cos Cob indioeste that this elevetion is 3 feet above the
plane of meen high water.

bo Groins. ~ The horizontal shore section should ordinarily
have a top elevation not lower thean the gemeral height of existing
berms of beaches end a length equal to that of the berm of the antici-
peted beache In this study area, the top elevation should be approxi-
mately 5 feet above the plane of mean high water. Berrier groins which
are intended to completely block passage of littoral drift or to reduce
it considerably should be higher than the anticipated beach berm. The
intermediate sloped ssctiom should be not steeper than the slope of the
oxisting bobttom, The top elevation of the outer sectiom should be not
lower then 1 fool above the pleme of méan low water. For riprap con-
struction, the minimum height bf groins should be 3 feet. Groins should
be sand tight and firmly enchored at their shore ends to prevent flenke-.
ing. Groin lengths are generally determined by the toe of the antici«
peted beach or samd fill, Stone sizes and slopes for groins are come
puted using the Iribsrren method as described in Technical Report No. L
of the Beach Erosion Board entitled "Shore Protection Plamming and
Design:™ The design weve used is the maximum wave thet cen break in
the depth of water at the groin if the fetch is not a limiting factor.
With the fetch availeble in Long Island Soumd, such meximum weves cen
generally be generated. Blenkets of spalls, or orushed stone are used
under riprap groins or jetties to minimize settlement due to secour.

@0, Sand Fillg, « Berm elevations of proposed fills are besed
on those of eXisting peach bermss The minimm width of fills is based
on widths found to afford protection in the ares., Computed volumes of
£ills ere based on slopes similer to existing slopes but £ills can be
placed initielly to a steeper slope and permitied to take s netural
slope under wave action. Based on these oriteria berm elevations sre
approximately 5 feet above mean high water snd beach widths above mean
high weter are approximetely 125 feet with £ill slopes of 1 om 20 to 1
on 30, Suiteble sand for beach £ills would heve sgize and gredation
¢harecteristics similar to those of the sand components of the exist-
ing materisls on the beaches, For the purpose of detailed design of
beach fills, the investigetions of meterimls on the beaches and in
propesed borrow areas given in this report must be supplemented when
plans and specifications are being prepared.

IIl «» PLANS OF IMPROVEMENT

Lo Saugatuck Shores. (Plates 15 and 23) - Saugatuck Shores is a
low sendy and mershy peninsuls at the, Saugatuck River entrance. The
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shore line is generally composed of sand snd gravel which along the
outer or esst end of the peninsula is in the form of a bar fronting
marsh, Public ownership is limited to a cenal and a short length of
shore frontsge opposite ita south end, Portioms of the area which
wore improved by dredging and artificial filling around 1925 have
been developed for residentiel use, Such areas exlst along the
north and south shores and in the central part of the peninsula east
of the canal. Residences end shore roads slong the north and south
shores are protected by groins, low wells, bulkheads end riprap re-
vetment. The undeveloped east shore is partiaslly protected by groixs.
Erosion between 1835 and 1933 caused the east shore to recede 1 to 5
feet per year and 700 feet of the eest end of the south shore about
1% feet per yeer. During the seme period there was some accretion
along part of the south shore west of and adjacent to the erosion
area probebly resulting from srtificisl filling and canstruction of
protective works, Since 1933 the only espprecisble change in the shore
line position consisted of continued recession of the east shore in
the vicinity of Bluff Point and recession and westward growth of the
spit which trails westward from the south shore, Both of the latier
areas are umdeveloped snd the shore line recession has therefore not
created any serious problem. Due to the lowness of the peminsula,
the residential development is subject to flooding by high storm
tides, necessiteting evacuation of residents. Existing structures
along developed shore areas appear to have provided adequate protece
tion against erosion and should copbinue to do so, if meintained.
The more serious problem, that of protection against flooding, is
not regarded as being within the scope of this study.

15, Shore Haven. (Plates 15 and 23) ~ Shore Heven consists of
Canfield 1slend end the shore to the southwest to Calf Pasture
Beach Park. The shore of the island is composed moatly of marsh
with sand and gravel in pockets, There is a complex system of groins,
dikes, revetmsnt, bulkheeds ~nd walls along the shore of the island,
The majnlend portion of Shore Haven is protected by see walls, solid
plers end groins with heavy riprap revetment fronting see walls along
the north end of the ares. Walls are generally et ‘the waters edge
except for short sections of beach held above high water at projecting
structures. Beach and foreshore material is sand and gravel with grade-
tion Piner to the southwest, Ownership is private and development is
residential. The only appreciable chenge in shore line position during
the peried of record occurred along the marshy shore of Canfield Island
during the perioed 1835-19%3 and it consisted of irregular recession of
up to 1,300 feet. There is no known erosion or shore protection prob-
lemo. Existing structures if maintained should provide adequate protec-
tior against conditions which ordinerily occur although some damages,
principally associated with flooding, can still occur during exceptional
storms or hurricanes acéodmipanied by extreme high tides.

16, Calf Pasture Beach Park. (Plates 15 and 2i) = The composition
of the shore of Calf Fasbture Beach Park chenges progressively fram cob-
bles, gravel and a small amount of sand at its northeest end adjacent o
Shore Haven to send at and around its southeast emd and it thence becomes
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coarser to the west with imcreasing quantities of gravel and cobblese W
The park belongs to the ¢ity of Norwalk. The area et its southwest hd
end is occupied by a United States Coast Guard Station end a privete
pler and boet landing. The northeasterly 1,200 feet of the perk is
known as Shady Beach and it is used as a pioni¢ srea. The remainder

of the east shore of the park is a public bathing bsach. Public
Pacilities consist of parking areas, comfort stations end pienie
tebless There is somwe riprap elong the toe of the grass behind the
shore in the Shady Beach erea, two riprap groins along the east

shore and three timber groins along the south shore. Shore line
chenges in the period 1835-19%3 indicate s small emount of ecoretiom
occurred along the east shore while the south and west shores gener~
elly receded. Between 1933 and 1953, the east shore and the south
shoere betwoen groins generally receded indicabing thabt erosion is
occurring. Minor erosion alse oscurs to the topsoil slong the Shady
Beach areae Due to its low elewmtion, the park is subject to flood-
ing and storm demages during extreme high tides which result from
hurricanes end exceptional storms. The city of Norwalk is in the
process of developing the park for grester recreational use. Shady
Beach, a recent addition to the park, has a coerse gravelly shore,
generally wnsuiteble for bathing end efficlals are particularly
desirous of improving ite A development plan of the City Plenning
Commission adopted during 1954 includes comstruction of & new bathw
house end concession building, an improved rosdway system, wideming

and improvement of the bathing beach along the east shore end improve-
ment of a portion of the south shore for limited bathing end boat use,
The plan also includes improvement of the south shore by extension of S’
the two most easterly timber groins, The problem of tidel flooding is
regarded ag beyond the scope of this study. Plans have been considered
for protection and improvement of the bathing beach by direct placement
of sand £ill along the east shore of the park and extension of existing
riprap groins to reduce f£ill losses. A probing south of the park in-
dicates that material suitsble for beach fill exists offshore within e
practicable distance for dredging snd pumping to the beach. Considera-
tion hes also been given t6 construction of ionger groins along the
south shore of the park to reduce erosion end loss of existing beach
ares, The plans are shown on Plate 224,

17. Gregory Point. (Plates 15 end 2) - The south shore of
Gregory Foint is sendy and the west shere is generally covered with
gravelo, Except for e small peckst bathing beach between two riprap
groins at the south end of the point at e private beach club, the
waters edge is at sea walls which extend conbtinucusly along the aouth
and west shores. The area east of the pocket beach is composed of

marsh, Shore ownership is private amd the development is residential.
- There has been no apprecieble change in the position of the shore line
in recent years. Existing structures are providing adequate protection
end should continue to do so, if maintained, No plem of probechbiomn is
neaded and none has been developed. o

- 18, Harborview. (Plates 15 end 25) - Harborview is & residential
development ot Low elevation near the west side of the Norwalk Harbor
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entrance. The dovelopment is fromted by see walls sleng its.north and
east shores, The north shore is gravelly with no width of beach above
high weter. There is a narrow sand and gravel beach fronting walls

along the east shore. A large mersh area borders Harborview to the west
and south. Ownership is entirely private. The east shore moved seawnrd,
indicating sccretion, between 18385 and 1933 end moved slightly lendward
indicating erosion from 1933 to 19%3, Local officials report that the
area is subject to aceretion snd formetion of objectionmble shoals off-
shore. The residential development has been flooded repeatedly by extreme
high tides during storms or hurricenes. Existing sea walls are too low to
provent overtopping by such high tides. Protection against this condition
would require construction of flood control works, either higher walls or
dikes, around all low portions of the developmente. Since problems involv-
ing flood protection are beyond the scope of this study, no plans of this
type have been developed. Exigting structures are asdequate for protection
ageinst erosion and wave abtack except during excepticmel storms and tides.
Meintenance of existing walls.snd raising their elevatioms to provide pro=
tection against overtopping waves should provide ell the shore protection
needed,

19 Menrisse Island. (Plates 16 end 25) = This is e low island con~
nected to The mainland to the north by marsh and a causewny. Its shore
line 1s generally marshy. There are a few outcrovs of bedrock along the
south shore and a sandy besch ares at the southeast end of the island east
of two solid piers or groins. There is & low sea wall along the south snd
west shores generally st the waters edges Ownership is entirely private.
Development consists of a former church institute. The island hes recently
been purchesed by a power compsny. Recession of the shore during the pe-
ricd of regord appears to have been limited to mershy areas. Due to its
low elevetion, the islend is subject to flooding during extreme high tides.
The igland is not in use et present. There is no known need for protection
or improvement and no plan has been developed.

20, Wilson Pointe (Plate 16) ~ The entire west shore of Wilson Point
end most of 18 oest shore are marshy. There are a mumber of rock outerops
along the east shore., The only sandy beach in the area exists in a pocket
sbout 1,200 feet northeagt of the outer tip of the point end there is a
beach club at this location. Shore owmership is privete. Development along
the east side amd inland is residentiales 'There is an o0il receiving wharf et
the outer tip with pipelines extending along the west shore which is other-
wise undeveloped, Sea wells protect the southerly 1,200 feet of the east
side and at the south end the walls are frowbed by heavy ripraps Concrete
piers end timber piles, the remainsz of former structures, exist along the
west shore and sbove the row of piles the marshy foreshore is protected by
riprap revetment, Ownership is entirely private, Considerable seaward
movement of the shore line occurred, probably as a result of artificial
£illing, along both sides of the oubter end of the point between 1835 and
1885 while the rest of the shore generally receded, Shore line changes
gince 1885 have been minor., Existing structures, if msintained, should
provide adequate protection. No plan of protection or improvement is
needed and none has been developed,
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21, Wilson Cove (West Shore).(Plate 16) - The west shore of Wilson
Cove from its head southwerd o the bridge leading to Bell Island is
mostly fronted by marsh with some bedrock outcrops along the south end.
Sandy arees are limited to small pockets, the largest of which, adjecent
to the bridge, knowmn as Hickory Bluff Beach, is developed as s commercial
bathing esteblishment. CGeneral development is residential. There 158 u-
yacht club and pier in the srea. Residences are fronted by sea walls and
the bridge embankment is protected by sloped stone paving. Ownership of
the shore is privete. Existing structures if meintained should provide
adequate protections No plan of protection or improvement is needed end
none has been developed.

22. Bell Island.(Plates 16 and 25') - Bell Island, east end north of
Pine Poin¥, has an irregular bedrock shore with semd only in imdentetioms.
There is & smnll sandy pocket beach in the east shore, another west of and
sdjacent to Noroton Point and a larger one east of and adjacent to Pine
Points The shore is owned by the Bell Island Improvement Asgsosistion with

use restricted to members. Development of the area is residentisl. The
shore is protected by wvarious types of sea walls. There has been little
or no change in the position of the shore line in recent years. The only
reported problem consists of erosion of the topsoil end grassy area from
the top of the bedrock behind the tip of Noreton Pointe Resulting demage
is minor and can be prevented by cometruction of a low wall om the bed=
rock at the edge of the topsoil to act as e barrier sgainst wave uprushe |
The shore is neturally steble. Existing structures if meintained should
provide adequate protection for the development.

25, Pine Point to Five Mile River. (Flates 16 end 26) = The shore
from Pine Foint to Five NMile River is a series of sendy pocket beaches
between projecting points composed of bedrock, From east to west the
shore consists of privetely owned Roton Point Park from Pine Point te
Roton Point, Bailey Beach owned by the &th Taxing District of the city
of Norwelk, loceted west of end adjacent to Roton Point end the Wee Burn
Beach Club end Rowayton Beach Associetion, both privately owned. Rotem
Point Park is an anmusement park emd bathing beach., Bailey Beach is a
public bathing beach with perking ares, fireplaces, bemches end conces-
sion stands ‘The Weé Burn Beach Club has bathhouses snd a clubhousie.

The gemeral development behind the beaches is residential. Portions of
the sandy beaches front low sea walls, There is a higher wall around
Roton Point fronted along the south end west side by riprap. There is
also a wall around the rocky point at the Five Mile River entrsnce.

Shore line changes from 1885 to 1953 have been small, consisting of
small seaward movements indicating acoretion in the sandy pocket besaches.
There is no kmown beach erosion problem in the area and no plem of pro-
tection or improvement has been considered.

oli. Butler end Combentment Islends. (Plates 16, 26 snd 27) - Butler
and Contentment lslands are comnected land areas having an irreguler
shore line largely composed of exposed bedrocke. Sand beaches ere small
and they are held in indentations of the rocky shore, Develepment con-
gists of large widsly spaced residences and & beach club, the latter at
one of the sandy pocket beaches st Bubtler Island. Ownership of the shore
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is private, Walls front portions of the residential development at
Butler Island and they project normal to the shore end act as groins
at the limits of the beach club. There is a groin at the beach club
end walls, generelly at sandy pocket beaches to the west along Con~
tentment Island. Due to its rocky compesition, the shore is naturally
registant to erosion. No plan of protection is needed end none has
been developed. A portion of the foreshore of the pocket beach at the
beach club is composed of mud and mersh, Improvement of the beach for
recreational use, if desired, can be effected by direct placement of
sand £ill, Because of ‘the naturel stebility of the pocket beach no
structure should be needed to reduce losses of the fill.

25 Great and Hay Islends. (Pletes 17 and 27) -~ Great and Hay
Islands have an irregular bedrock shore line fronbed in many places
by marshe Great Island is developed as one large estate. There is
one residence on Hay Islsnd. Ownership is private. Most of the shore
is wnprotected. At Greet Island there is a low wall behind a small
sendy pocket beach snd a higher wall along the edge of a road and boat
landing st a small harbor. A ceuseway et Hey Island is lined with walls
and it is protected by a ripresp mound or breskwater. IExisting struc-
tures appear adequate to provide needed protection, Due to the lack of
development and the natural resistance of most of the shore to erosion,
thore is no need for additionel protective works and none have been con-
gsidereds

26. Long Neck Points (Pletes 17 and 28) -~ The shore linme of Long
Veck Point south of the Hay Islend causewsy snd Peartree Point is gen-
erally at or near the foot of a conbinuous system of sea walls. A
nerrow grevelly beach fronts a part of the east shore and small acoummu-
letions of beach material are held om the south side of solid projecting

- structures, Xlsewhere there is no beach sbove high water. Development

consists of the Sacred Heert Academy at the outer tip of the poinkt, large
widely~-spaced résidences to the morth generslly well behind the shore and
8 pumber of plers. Along the Sagred Heart Academy property there is a
r::.prap mound a few feet in front of the sea well and stone paving protect-
ing the bluff sbove the well at its northeast end. Shore line changes
between 1835 end 1953 were too smell to permit measuremsnt on available
comparative maps. The foreshore hes reportedly been lowered gradually
by erosion ceusing undermining of sea walls. Wave sttack, pasrticularly
aleng the east shbre, has caused eresion of the bluff asbove the wall and
hes demaged walls end plers necessitating periodic¢ meintensnce. Since
1953 the riprap mound and stone slope paving of the bluff described ebove
have been constructed at the Sacred Heart Academy. These works should
provide adequate protectiom for the walls, and bluff against wave attack
and reduce erosion of the foreshore, The use of riprap revetment in
front of the toe of sea walls is a practicable and probsbly the most
economical method of protecting ‘them against wave attack and undermining.

27. Peertres Point, (Plate 17) - There is a public bathing beach
belonging €0 the tom of Darien located at Pesxrtree Point, This shore -
area projects from the west side of Long Neck Point mear the Derien River
entrances It consists of a sandy shore which on the south side of the
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point trends generally east end west with a bedrock cuterop at its west
end. The sandy shore thence continmes northward to a sand spit trailing
northwestward into the Darien River. The béach is provided with a bath~
house, parking area and fireplaces. There is e private boat club and
pier at the tip of the spit. Seaward movement of the south shore indi<
cates accretion between 1835 and 1933 but during the period 1933.1953

the shore line position did not change much. larger changes in position
have occurred along the west shore during recent yesrs, the most signifi-
cent of which was recession in the vicinity of the bathhouse which threat-
oned to wndermine the structure. A riprep breslwater extending northwest-
werd into Dariem River from the rock outecrop at the west end of the south
beach was constructed for protection of the bathhouse during 1920, It
failed to stop the erosion end other shorter temporary timber groins were
tried along the west shore with not too mush success. A stone groin was
built at the wost end of the south shore during 1953 and it is success-
fully maintaining the south beach. According to local officials, during
1355, there is no longer any serious erosion problem at Peartree Point

50 it is assumed that the former erosion problem elong the west shore has
been corrected by existing structures or the shore line has reached a
state of equilibrium. Meintensnce of the bathing beach by ammuel place=
ment of 300-400 cubic yards of sand £ill is still required. The only
improvement contemplated by the town consista of £illing the marshy area
botween the spit amtl the mainlend to provide additional space for parking,
No plan for protection or improvement is needed snd none has been consid-
ered,

28, Noroton Neck. (Plates 17 amd 27) = Noroton Neck is a low land
area bordered by the Darien River on the east and Cove Harbor on the wesbe
It has little or no beach fronting an irreguler system of wells fronbted in
places by short groins, There is a narrow sand snd gravel beach opposite
Peartree Point on the east shore and enother sandy beach on the west shore
north of a long piers The south shore east of the Pratt Island ceusewsy is
marshy. Development is residential end shore owmership is privete. There
is & yacht club snd pier at the southeast side of the neck and a privete
association pier and bathing beach et the southwest side. Shore line
changes from 1933 to 1953 were small and consisted of en irregular seawsrd
movement of the south shore, probably effected artificially by conatrustion
and a slight recession along sbout 40O feet of the west shore north of the
association pier. Records show that consgiderable land area was mede with
hydreulic 11l around 1527 but available maps do not indicate any resulting
large changes in the shore line position. ZErosion of the associstion beach
at the west side of the neck has ococurred at a comparatively slow reate re-
quiring amnual replacement of send reportedly at a cost of $100 per year.
Reduction of this loss of material can be effected by construction of an
impermesble groin at the north end of the beach to prevent northwerd dritte
ing but some meintenance of the beach will still be required. Since the
annual los® of material is small, direct replecement of loases is probably
more economical then groin construction. FElsewhere existing structures,
if mainteined, should provide adequate shore protection.

29, Pratt Island. (Plates 17 and 28) - This is a low islend connected
to the meinland at Noroton Neck by a causewsy. Its shore is irregular in
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shape and lergely composed of bedrock and marsh. There is a sandy
pocket beach st the west side of the causewsy. Ownership is ell
private and development is residentiel, Lewns at residences along
the shore are generally protected by low walls. The ceusewsy is
protected by riprap revetment. Low areas of the islend are subject
to flooding by extreme high tides. BErosion ig minor comsisting of
loss of some overburden from the bedrock and the gradual breaking
away of rock fragmentse The flooding problem is beyond the scopse
of this study. Protection against the erosion which occurs at :
small scettered 1ocations can best be provided by individuel owners
by construction of light walls or riprap revetment along the affected
areas. No comprehensive plan of shore protection is needed.

30, Woed Beachs (Plates 17 and 29) - Weed Beach is located at the
west side of Noroton Neek adjacemt to the Holly Pond entrance, The
shore, now undeveloped, was formerly e commercial bathing beach. I¥
was acquired by the town of Darien which is improving it for use as a
publie bathing beach, The shore line is generally sandy with some
gravel and mersh below the high water line. The southerly portion of
the beach fronts a vegetation covered dume while the north end of the
beach consists of a bar fronting marsh., The improvement by the town
includes placement of 40,000 cubic yards of f£ill end construction of
roads and a bathhouse, Swift tidel currents at the entrence to Holly
Pond make it hazardous to use the nerthern portion of Weed Beach for
bathing. Two jetties deflect currents from this shore. The beach
reportedly requires maintenance by amnual replacement of sand losses.
The small amount of shore line movement which has occurred during the
period of record indicates that beach meterial is lost at a slow rate
end that beach maintenance by direct replacement of losses is probebly
more economicel than construction of groins or other structures to re-
duce losses. The hazard to bathers resulting from swift currents close
to the shore can be reduced by widening and deepening the Holly Pond
entrance by dredging a channel and removing the end of the spit whioch
trails eastward from Cove Island. Fill has already been taken by the
town of Darien by excavation of the end of the spit. Offteials at
Stemford have expressed an interest in removal of the existing breached
dam at the Holly Pond entrance and excavebing s straight chamnel intoe
the pond including removal of the end of the spit so that the ares can
be used as a harbor by small boats. Darien and Stamford therefore have
a common inberest in providing s new entrance channel into Holly Pond.
4 joint project of this type could therefore result in benefits to both
communities. A projéct which could be constructed jointly, is discussed
in the following parsgraph in comnection with a plan of improvement for
a bathing beach at Cove Island end it is shown on Plate 22, :

31, Cove Island. (Plates 17 and 29) - Cove Islend is located west
of end edjecent %o the Holly Pond entrence. It is low and flat end until
recently was part of a large private estate. It is now owned by the city
of Stamford. Sandy shore areas exist in the pocket between the two
southerly bedrock tips end along the east end of the isiand which is &
sand spit trailing inbto the HOlly Pond entrance. The ghore west of the
spit to the bare bedrock southeast tip of the inland is fronted by marsh
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gress snd its high weter line is at or close to riprep revetment and a
gea walle Bedrock at the southwest tip of the island is surrounded by
marsh lergely covered with gravel and cobbles. There is one residential
building near the southeast tip and e few residences at the north end of
the islend. Protective structures consist of riprap revetment and steel
boilers along the top of the spit, riprap revetment end e ses wall along
the adjoining shore to the west, a riprap Jetty at the southeast tip of
the islend and riprap reve't.ment around the southwest tip. Comparative
meps show e shore line recession of 300 to 1,000 feet occurred along the
southerly side of the island betweeon 183% and 1933, The magnitude of the
chenges indicates that they wore due to loss of material that wes eroded
e88ily, probably marsh, rether then to faset lend. The city of Stamford
plans to develop the island as o public park containing a bathing beach.
Interest has been shown by city offieisls in the development of Holly
Pond as & small boat harbor by removel of the breached dem et its en~
trence and excavaetion of a straight entrance chamnel, Similer improve-
ment for nevigetion desired by local interests resulted inm preliminsry
examination reports in 1912 and 1947. At both times the reports were
unfavoreble to improvement by the Federal Govermment, If such en improve-
ment should be made, sandy materiel excavated could be deposited along the
adjoining shore to the west to form a bathing beach. A probing just south
of ‘the Holly Pond entrance et Profile 16 indicates that the bottom mete-
rial consists at least in part of sand, The desired strsight entrance
chennel oould be dredged through the spit at the east end of Cove Island
a8 a joint project with the town of Derien as discussed in the preceding
paragraphs. A groin which could also, serve as a jetty would beé necessary
to reduce eastward drifting and loss of meterial into the entrance chan-
nel from the aree proposed to be filled at Cove Island to prevent forms-
tion of a new spit, Material from the dredging could also be placed, if
desired, in the pocket between the two seoutherly projecting points of the
islando A bathing beach in this latter locatiom, due to its natural pro-
testion, could probebly be msintained most economicelly by periodic re=-
placement of beach losses. A plan of improvement snd protection which
could be constructed jointly by the town of Darien and the city of Stam-
ford including excavation of a new entrance chemmel to Holly Pond con-
struction of a groin or jetty at the west side of this channel and place-
ment of fill along the shore west of the groin has been considered and it
is shown on Plate 22,

32, Cove Harbor. (Plate 17) ~ The shore along the west end of Cove
Harbor from Cove lslend to Green~A-Way Island veries from east to west
from a low undeveloped cobbly and sandy area fronted by marsh to a shore
covered with gravel and cobbles with small pockets of sand above high
water, the latter area fronting a residential development protected by
8ea walls, riprap rovetment and groins. The forsshore along the west
end of .the residential development is marshy. There are a few rock out-
crops, both on and offshore. A short length of the east end of the shore
belongs to the city of Stemford and the remainder is private. Existing
protective works, if maintained, should adequately protect the development.
Due to ths lack of sny natursl source of supply of beach building material
which can be impounded by groins, use of such strustures for beach building
purposes has not been successful. Improvément end meintenence of the shore
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for the limited recreational use of residents, if desired, can be ef-
fected by direct placement of small quantities of sand as needed.

33. Qreen-A-Woy Islemd. (Plate 17} - This is a small privately
owned island with & bedrock shore line. Development consists of one
residence, The iszland is connected to shore by a causewsy and is shel-
tered by sn offshore riprap breskwater. There is no erosion problem and
no plan of protection hes been considered.

3. TWestocott Coves (Plates 18 and 29) - The shore of Westoott Cove
from the bridge at Green-A~Way Island to the east end of Cummings Park
is generally low end marshy. There are occasional rock outerops end
little or no sandy beach along the east portion, a fairly wide sandy
beach behind the marsh in the central portiom and s nsrrow irreguler
sendy beach in front of sea wallsg et the west end with a greater width
of beach held on the east side of groins. Development is residential
with only one cottage near the shore at the east end, a new housing
development weoll behind the cemtral portion and en older development et
the west end behind the sea walls close to the shores. There is a riprap
dike across the entresnce of & low marshy srea near the east end and rip-
reap revetment fronting the walls sdjacent to Cummings Park. Comparative
maps show a landward movement of the shore line ocourred between 1835 and
1933, the aversge movement ranging from sbout 1 to 3 feet per year. The
shore line of the western helf of the area only was located during 1953
and it showed that the recession of the skhore continued at a rate of
ebout 1 foot per year during the period 1933-1953 along some of the area
eest of the existing see walls end groins. Some of the residences ere
loceted on low ground which is subjeot to flooding during extreme high -
tides, a problem which is not regarded as being within the scope of this
study. Existing walls and groins adjacent to Cummings Park, if meinteined,
should provide adequate protection against erosion. The new residential
development is set far enough behind the shore so as not ‘to be in eny im-
mediate denger from erosion. ILimited improvement of the shore for reorea-
tional use by residents can be effected by direct placement of ssnd on the
beach. Due to the lack of a netural source of supply of material, groins
cannot impound much material for creation of new beach area but they can
reduce losses of existing or artificially placed materisl. No plan of
protection or improvement is needed and none has been developed.

35, Cummings Park end West Beach. (Pletes 18 end 30) = Cummings Park
and West Beach, both public bathing beaches belonging. to the city of Stem-
ford, extend east and south, respectively, from the emtrance to a small
boat basin off Westcott Cove. Cummings Park has parking areas, play-
grounds, and a bathhouse which is not used. Its beach is protected by a
riprap groin near its center and s riprap jetty st its west end at the
boat basin entrence., West Beasch has a parking ares and bathhouse and
there is a timber greoin at its south limit, Both beaches are composed of
gand but the arsa below the low water line in the central portion of Cum~
mings Park is muddy. The Cummings Perk shore line receded at an average
rate of 3 feet per year fram 1835 te 1933 east of the location of the -
riprap groin snd a like amount from 1835 to 1885 between the location of
the groin and jetty. Changes indicated in the .latter area fram 1885 to
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1933 resulted principally from closure of the easterly of two openings

into the present boat basin ares by artificial £illing eround 192 and ' -’
construction of the jetty and groin srowmd 1927, Since 1933 the shore

at and east of the groin has continued to recede while the shore line

to the west hes been comparstively unchemged. The West Besch shore line
receded sbout 300 to 700 feet between 1835 and 1885, moved seaward up to
about 100 feet between 1885 end 1933, probably as a result of artificial
filling during 1927, and since 1933 has receded up to about 125 feet.

Both beach areas are low end subjest to flooding during extreme high tides
with resulting damages to the bathhouszes and other public facilities. Both
beaches have sn erosion problem with loss of send ocourring s’.long the east-
ern end of Cummings Park emd along most of West Beach. Boats using the
basgin entrance endanger bathers at West Beach particularly during low stages
of the tide when the water line moves out to the edge of the chennel, Bath-
ing conditions ere wunsatisfactory along part of Cummings Perk during low
tide because of the muddy bottom below the low water line. The disused
bathhouse at Cummings Park is at the waters edge during high tide end there-
fore subject to wave attack end demepge. The jetty snd groin ere useful in
reducing erosion of the beach at Cumtings Park. Tt wes noted during the
Spring of 1955 that the inshore end ¢f the groin wes flanked during high
tide. This condition permits littorel. drift to pass westward around the
inshore end of the groin and is at least partly responsible for the failure
of the groin to prevent erosion of the beach to the east, The inshore end
of the jetty is also toc low to prevent westward movement end lozs of beach
material. The loss of material from West Beach is largely due to morthwerd
drifting resulting from wave generated littoral currents with the material '
probebly deposited in the boat basine Shoaling of the boet basin reportedly —’
requires dredging about every four years. A plan of improvement which could
venefit both West Beach end Cuwmmings Perk was discussed with looal interests
in Stemford. It consisted of closure of the existing inlet to the boat basin
at Cummings Perk, dredging a new inlet through the park beach farther to the
east at the west side of the existing groin, enlargement of the groin o act
88 & jetty and construction of a new, shorter jetty at the west side of the
inlet. The ebove would also necessitete relocsting the entrence charmel
through Westcott Cove which has been authorized as a Federsl navigetion proj-
ect. The improvement would eliminate the hezard to bathers st West Beech,
change the ares west of the new inlet to one of mooretiomn by Impounding
northwerd drifting send, reduce shoaling of the boat basin snd move the bath~
ing area at Cummings Park westward away from the objectiomeble muddy bottom
condition., Local interests at Stemford indicated that they preferred not o
cut a new chemnel through Cunmings Park in order to benefit West Beach but
would rather concentrate on improvement of the Cummings Park beach which is
more popular. A plan hes therefore been considered involving restoration,
improvement end protection of the bathing beach at Cummings Perk by direct
placement of send fill and reduction of losses of the fill from westward
drifting by enlargement of the existing groin and raising the inshore end

of the existing jetty. The plan is shown on Plate 22.

36, Dredging of the Federal mavigation chamnel through Westcobt Cove
into the boat basin is scheduled for accomplishment during 1956, Probings
indicate thet the bottom material in the outer reaches of the chammel is

sandy end therefore probably suitable for beach fille. It is estimated that '\;.-r’
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the quantity of suiteble beach material to be dredged is about two-
thirds the quentity required for the above considered improvement of
Cumings Park. The distance from the outer rsaches of the channel
mekes it uncertein whether it will be practicable to pump the mate=-
rial to Cummings Park with aveilable dredging plant. If practiceble,
suiteble sandy material obteined from the dredging of the mavigation
improvement should be placed along the shore of Cummings Perk to re-
store end improve it and reduce the cost of the beeach improvement
project which has been considered.

37, Westcott Cove (West Shore). {Plates 18 and 31) - The west
shore of Westcott Cove from West Beach southward for sbout 2,500 feet
is privetely owned. There are two small commercial bathing beaches
at the north end and the remsinder of the shore is developed for resi-
dentiel use. The commercisl beaches are fairly wide and sandy in com=-
position, but to the south sandy beaches ere small and of the pocket
type held at the south side of groins. The commerciel beaches are
protected by groins., An irregular system of wells and s series of
groins front residences to the south. Comparetive maps show that the
shore line receded sbout 300 feet st the north end of the area between
1835 and 1885 snd progressively lesser amounts to the south. Between
18685 and 1933, the shore line along the south half of the area moved
seaward, apperently a result of ertificial f£illing during various
periods., From 1933 to 1953, the shore receded again, with its lergest
landwerd movement sbout 150 feet. Existing see wells and groins, if
meintsined, should provide adequete shore protection. Some losses of
beach material will probably still occur at a slow rate, Maintenance
of the smell pocket beaches for the limited use of the shore by resi-
dents can best be effected by direct placement of sand to restore the
losses.

38, Shippan Point (Eest Shore). (Plates 18, 31 and 32} - The east
side of Shippen Point, incliuding the entire walled projecting shore at
and north of Hobson Street and the shore southward to the outer tip of
the point is developed for residential use., Residencea are larger than
average snd generally set well behind the shore. Public ownership is
limited to a few city owned street ends. There is a privete beach club
south of end adjacent to Hobson Street, Sendy beach areas are limited
to sbout 1,000 feet of shore =t the private beach club and about 900
feet of shore betwsen groins in the indentation northeast of the outer
tip of the point. The water line north of Hobson Street is at sea walls
fronted by riprap revetment, South of Hobson Street, except for the
sandy beaches mentioned ebove, the shore is generally covered with
boulders and gravel with only occasional patches of sand, There are out-
crops of bedrock in the viecinity of Hobson Street end also a few hundred
feet to the south., There is a continuous system of protsctive works in-
cluding sea walls, riprap revetment and groins north of Hobson Street and
southwest of Shippan Avenue, while the intervening shore is only partly
protected. The only apprecisble change in the position of the shore line
ocourred prior to 1933 and it consisted of soundwsrd movement resulting
from artificial filling of the area in the vicinity of the tip of the
points Since 1933, comparstive maps indicate practically no change.
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Existing protective works, if maintained, should adequately protect
the shore. Segments of shore along which there are no protective
structures sare naturally stable or protected by the coarseness of
the beach material and they require no artificial protection,

39. Shippan Point (West Shore). (Plates 18 and 32) « The west
side of ppan Po om its outer tip northward to opposite Jack
Island is irregular in shape as a result of a system of closely spaced
groins which hold beach materiel on their south sides. Development is
residential except for a few yacht and beach clubs, Public shore owner-
ghip is limited to street ends. The shore is composed of marsh, sand and
grevel along the south end and of send and gravel to the north with finer
beach material held as fillets at the south side of groins, Beach widths
vary irregularly in fromt of low see walls along most of the shores In
general the beach is narrow. Along the southerly 500 feet of shore there
is no dry beach at high water, the wall in this aree being fronted with
riprap revetment, Comparative maps indicate that there has been little
or no change in the position of the shore line since 1933. Private prop-
erty owners, as a result of concern over loss of beach material, had a
privete engineering study made of the west side of Shippan Pourt ‘dur ing
1941. Date collected was compiled in e report end furnished to the Dis-
trict Engineer, at Providemce, Rhode Island, for his comsideration of +the
problem and to supplement data slready in his fileg. The repor* recom-
mended thet the District Engineer give oonsidera‘i:ion e {iiacm send which -~
might be dredged from sn anchorage basin in Stamford Harbory. it conneotion
with a Federal navigation improvement, aleng the west side of Shippsn Point
to restore losses snd widen the beach. The enchorage has since been dredged
but the dredged material wes removed in scows end therefore could not be
placed along the shore of Shippen Point as desired by the property owners.
The west side of Shippan Point is maturelly sheltered from the more severe
easterly storms. Shelter from the south is provided by Long Islend and by
the breakwaters ot -the Stamford Harbor entrance. In general only small
waves generated mcross short fetches, principally within Stemfeord Herbor,
cem affect the shores Profiles 26, 27 snd 28 surveyed during 1955 com-
pered with similar profiles run during 1942 within a zone 220 to 400 out
from the high water line showed that there wes no messurable change in
depth, Existing groins have been effective in holding beach meterisl but
due to lack of any matural source of supply, which can be transported by
littoral ocurremts, there is little drifting meterial which cen be impoumded
to form am apprecisble smount of additional beach area. The type of improve-
ment apperently desired would require direct placement of sand £ill along the
ghore to improve the composition of the beach for the limited reocreatiomal
uge of residents. Due to its sheltered location, the area does not gemerally
require widening of the beach for protective purposes. The smount of mate~
rial needed would therefore be comparatively smell and would generally not
exceed the impounding capacity of existing groins. Probings indicate that
sand exists In Stemford Herbor within e practicable distance for hydraulie
dredging snd pumping to shore. Unless a sufficiently large quantity of send
is needed, however, it may be more economical to obtain the sand Fill by
trucking from some inland borrow area rather than use the hydraulic dredging
process. Sand losses will occur bub they will probably be at a slow enough
rete so that it will be more economisal to periodically replace losses than
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to try to prevent them by additional construction of groins or other
structures. No specifie¢ deteailed plan has been developed since the
type of improvement suiteble for different properties along the shore
will depend on the desires snd needs of the property ownerse.

Lo. Park. (Plates 18 and 33) =~ Dyke Park is located at Ceme-
tory Poin e junction of the Eest and West Branches within Stamford
Harbor. Tt belongs to the city of Stemford and is used as a playground.
There is & short extent of sendy beach along the west shore used to a
limited extent for bathing. The south and east shores of the park are
narshy end the offshore herbér bottom is generally muddy. There is a
low wall behind the sandy shore smd o row of stones in the form of a
groin et its south end. Due to its sheltered location within the harbor,
the park is not exposed to severe wave attack or ercsion. The muddy off-
shore bottom mekes the location unsatisfactory for development as a bath-
ing beachs Xo plan of protection or improvement is needed and none hes
been developed.

hl. Southfield Park. (Plate 18) = Southfield Park located at the west
side -of STamford Harbor adjacent to Cook Point belongs to the city of Stam-
ford. TIts shore is sendy and hes several outcrops of bedrock. The fore=
shore in the vicinity of and below the low water line is marshy snd covered
with boulders, gravel, silt and vegetation. The shore is used to a limited
extent as a public bathing beach. There is & riprap groin at the north end
of the beach. tThe park also has a small boat basin and mooring area. There
are no public facilitles for recreational use of the bathing heach. The
shore is comperatively steble due Vo its sheltered location and does not
require construction of any additiomal protective workse. The wnsatisfactory
composition of the fronting foreshore detracts from the attractiveness of
the beach for bathing and motivates against its development for this purpose.
No plan of protection or improvement hes been considered.

L2, Cook and Davenport Points. {Plates 18 and 33) = Cook and Davenport
Points are located on the west side of Stemford Harbor. They sre privetely
owned and developed for residential use. There is a send and gravel shore
behind a riprep mound along the north end of the area. Elsewhere the water
line is at walls and fronting riprap revetments Bedrock is exposed st the
tip end in the vicinity of Davemport Point. Principal shore line changes
have resulted from construction of wells or other protective works end by
artificial filling, The largest movement of the shore, vhich ococurred at
Cook Point, probably was the result of construction around 1910. So far as
is known there is no beach erosion problem in the ares. Existing structures,
if mainteined, should provide adequate protection. No plan of protection
has been considered.

L7, 'Peck Point to Cummings Point., (Plates 18, 19 and 3L4) = The shore
west of Davenmport Point %0 the stemiord - Greenwich boundery consists
alternately of two sendy pocket beaches and two projecting points. The
easterly pocket beach is narrow and bounded on the west by Peck Point.

'The westerly pocket beach is larger; rsnging up to 100 feet in width, It

is bounded on the west by Cumings Point. Peck Point was enlarged around
1929 by ertificial filling end construction of a sea wall elong its east
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side, south end and part way along its west side terminating at a groine
The waters edge is at the face of the sea well, A considerable extent

of shore north of the wall along the west side of Peck Point is protected
by riprap reveiment. There are groins and a pier along the sandy pocket
beach to the west which merges into the bedrosck shore st Cummings Point,
Shore line changes at Cummings Point heve been small during the period of
record and they probably resulted from srbtificial filling emd construction
of sea walls. Development consists of large residences set well behind the
shore along the westerly half of the area. Existing structures, if maine
tained, should provide adequate protection. No plan of protection or im-
provement is needed and none has been considered.

Lly. 01d Greenwich (East Shore). (Plates 19 and 34) « The shore line
of 0ld Greenwich bordering The west side of the outer part of Stamford
Harbor end extending about 3,000 feet southward from opposite Cummings
Point is composed almost continuously of bedrock with sand only in a few
small indentations. The remainder of the easst shore of 0ld Greenwich
continuing westward and then southwest to the public park at Greenwich
Point is characterized by occasional outcrops of rock with small sandy
beach areas in pockets or held at structures, There is more marsh in the
foreshore towards the south end of the latter area. The shore is privately
omed end developed for residential use, Residences are fronted by an al-
most continuous system of walls which are lower in elevation along the
centrael shore area which is oriecnted in a gemneral east~west direction and
also to the southe There ere a number of plers along the north helf of the
shore and a few groins and short offghore breakwaters along the south half.
Shore line changes between 1885 and 1953% were generslly small and localized,
probably resulting more from construction or artificial filling then from
naturael processes. There is no lmown beach erosion problem. Some resi-
dences, particularly alomg the central and southern portion of the area
are on low ground fronted by low wells end therefere subject to flooding
during extreme high tides, e problem considered to be beyond the scope of
this study. The shore is orlented so that it is exposed to wave attack
by waves approaching aoross the length of Long Islend Sound to the easts
This wave action damages walls and hurls water and debris over themo
Protection against this form of demage can be provided by the placement
of riprap revetment slong toes of walls wherever necessary to dissipate
the energy of wave attacke In general, maintenance of existing structures
ghould provide adequate protection. No plan of protection appears neces-
sary and none has been developed,

L5. Greenwich Point (Fast Shore). {Plates 19 and 35) = Greenwich
Point is a large public park owned by the town of Greenwich., The east
shore is mostly sandy in composition with mersh below high water along
its north end, The shore becomes coarser at its south end, the sandy
beach merging into a marsh and boulder covered shore at the southeast
tip of the point. The sendy beach is used for public bathing and it is
provided with a bathhouse, concession stend, comfort stations and parke
ing esreas. Protective structures consist of a rubble mesonry wall fronted
by dumped stone revetment at the bathhouse. Shore line changes between
1933 and 19%3% consisted of a mmall seaward movemen%t or accretion of the
shore of the public bathing beachs The problem of greatest concern has
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been the maintensnce of sand dunes at the bathing beach for protec-
tion of the backshore. The dunes have been restored annuslly by
pushing up send from the foreshore. Due to the nerrowness of the
fronting beach, the dunes are within the reach of waves and they

have consequently been washed down repestedly Yo form a more natural
beach profile, Dameges due to wave attack have occurred during storms
to sea walls, roads, parking areas and buildings. Protection can be
provided by direct placement of sand fill along the shore to form a
wider sand beach. Probings indicate that sand exists offshore within
a practicsble distance for dredging amd pumping to the beach. A plen
of improvement involving beach widening has been considered and it is
shown on Plate 22. Such enlargement of the bathing beach will provide
recreational benefits in saddition to those from protection,

Lé, Greenwich Point (South and West Shore). (Plate 19) ~ The
south shore of Oreenwich Foint is generally coarse and gravelly and it
is characterized by numerous boulders on and offshore with considerable
marsh in the foreshore. The coarse gravelly shore continues along the
west side of the point and becomes finer to the morth. The northwest
tip of the point at the Greenwich Cove entrance is a sandy beach area,
The Greenwich Cove shore of the perk is marshy with only e small emount
of gend along the causeway at the north end. There is a pler and boat
¢lub building at the northwest tip of the point at the Greenwich Cove
entrances The park is also provided with picnic tables, fireplaces snd
smell boat storage sress., There is riprap and boulder revetment and a
wall along a large part of the south shore, heavy riprap revetment con-~
tinving around Flat Neck Point northward siong most of the west shore
and lighter revetment end a low wall in the vicinity of the beach op=-
posite Pelicen Island. There are also low walls and riprap behind the
marsh along the shore road bordering Greenwich Cove. Comparative maps
indicate that between 1885 and 1933 the principal shore line changes
congisted of landward movement at the southeast tip end south shore end
seeward movement elong the west shore. Chenges between 19%3% and 1953
were small, the principal chenge consisting of a morthward growth of the
sandy shore sresa opposite Pelican Island, The shore line is not subject
to repid recession. Aressg which due to theéeir exposure would ordinarily
be subject to erosion are protected by a natural cover of boulders and
gravel, the residue of past erosion or they are adequately protested by
revetment and walls, The only problem reported has been shoaling whichk
hes occurred at the boat basin in Greenwich Cove im the vieinity of and
east of Pelicen Island. This problem which involves protection for navige-
tion rather than beach erosion is not congidered +to be within the scope of
this study and no deteiled plan has been considered for its correctiom.
It can be pointed out, however, that the problem arises largely from the
northward drifting of material along the west side of Greenwich Point end
the subsequent deposition of material, The shoaling can be lessened by
construction of a groin from the northwest tip of Greenwich Point to er
towards Pelicen Island to impound drifting meterial before it reaches the
boat basin.

L7, Elias Point snd Todd Point to Cos Cob Harbor Entrance. (Plates 20
and 35) - The irregular Shore line extending westward from Elies Point to
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Todd Point and thence northward to the pier and boat slip at the Cos

Cob Harbor entrance is composed principelly of exposed bedrock. Narrow
sandy beaches exist in the pockets at the west side of Eliass and Todd
Points. Shore omnership is entirely private. Development consists of
o few larpge residences set well behind the shore. Unoccupised land had
been subdivided into lots for additionmsl residential construction during
" the Spring of 1955, Walls protect both sides of the causewsy to Elias
Point and the shore westward to and around Todd Point. There are two
piers, one at the first land projection west of Todd Point, the other at
the west limit of the area. There is no kmown beach srosion or shore
protection problem in the ares snd ne plan for protection or improvement
has been coénasidered.

L8. Mead Point. (Plates 20 and 36) «~ The shore from the west side
of the Cos Cob Harbor emtrance opposite Goose Island to and sround the
tip of Mead Point is irreguler in shape and characterized by numerous
outerops of bedrock. Sandy shore areas exist only in small pockets.

The shore is privately owned. Development consists of large widely
spaced residences met well behind the shore line., Considerable lengths
of shore east of Indian Field Roed end at Saw snd Horse Islands are pro-
tocted by walls which are' generally low and front lawms near the waters
edgee During the Spring of 1955 construction was in progress involving
the placement of f£ill to commect the tip of Mead Point with Brush Island
to the west and = smaller island to the southwest end to reclaim the
mprshy shore along the ocest side of Indian Harbor north of Brush Island.
A riprasp breskwater extended part way across the opening of the small
harbor formed between Mead Point and Brush Islend by the filling opera-
tion. There is no known beach erosion or shore protection problem inm the
aree and no plen for protectiom or improvement hes been considered.

li9. Benedict Point and Stesmboat Road Point. (Plates 20, 21 and 36) =~
Most of the shore line of Bemediot and oteemboat Road Points bordering
Indisn and Greenwich Herbors and Smith Cove is neturally sheltered. The
exposed southern end of Benedict Point is composed of bare bedrock and it
is therefore not subject to erosion, Development at Bemedict Point con=-
sists of large widely spaced residences with lewms portected by sea walls.
There is a timber wharf at its east side opposite Brush Island: The only
kmown demage ocours to lawms as a result of water overtopping walls during
exceptional storms accompanied by extreme high tides. The exposed oubter
end of Steamboat Road Point is composed of bedrock, stone fragments and
small emounts of send end grevel in indentetions. It is faced with high
walls, There is a publicly owned solid fill pier st the outer ond of the
point. The coarse nature of the shore and the existing structures provide
protection against erosion and weve attack. Maintensnce of existing pro-
tective works at both points should continue to provide adequate protec=
tion against ordinary conditions.

50. Field Point and Belle Haven. (Plates 21, 36 and 37) -~ The shore
of Field Point and Belle Deven bebtwsen the Greenwich and Byram Harbor
entrances is generally coarse in composition with sendy beach areas limited
to small pocket beaches, one at the south side of Round Island, the other
at the head of the large indentation in the middle of the ares. Exposed
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bedrock is almost continuous sround the outer +tip of Fisld Point and
ocours at numerous locations throughout the rest of the area. The
east and west sides of Field Point are covered with gravel, marsh, snd
scattered boulders. There is also some marsh fronting the rocky Belle
Haven shore. Ownership is entirely private. Development consists of
large widely spaced residences generally well behind the shore and of
yacht and beach clubs. Portions of the bluffs along the east and west
gsides of Field Point are protected by walls and riprap revetmernt, There
ere a number of open piers around Field Point, Most of Belle Haven is
protected by sea walls., Due to its coerse compositiom, the shore is
gonerelly resistent to erosion. Existing protective works, if mein-
teined, should provide adequate protection agasinst ordinary wave attack.

51 Byrem Park. (Plates 21 and 37) - The town of Greenwich owns
Byram ParE;Em in the lee of a group of small islands at the west
gide of Byram Harbor. The park shore consisbts of a short sendy beach
at its north end snd & muddy cove to the south. The sandy shore is used
as a public bathing beach arnd it is provided with a bethhouse. There is
e groin at the north limit of this beach. The muddy cove is used as e
basin end storage area for smell bosts. A stone wall borders the cove
with 1little or no dry shore fronting it dwring high weter. The entire
erea is naturally sheltered and requires little additional protections
The sandy bathing beach is meinteined amnually by replacement of sand
losses. It is doubtful if comstruction of additiomal protective works
would be justified for reductiom of these losses. Maintenemce of exist-
ing structures and continued addition of sand to the beach as required
should edequately serve the needs of the park.

52 em Shore. (Plates 21 and 37) «~ The shore exbtending southward
from Byram Park to em Point iz privately owned end developed for resi-
dential use. At its north end in the vicinity of Huckleberry and Shore
Islands there are mud flats et low water. Sendy beach areas above high
wetor generally exist only in smell pockets in the irregular rocky shore.
Byrem Point at the south limit of the area igs composed of sand and gravel,
with some cobbles below high water. The shore at Byrem Point is a bathing
beach controlled by the Hawthorne Beach Associsbion. The shore to the
north is partly protected by stome walls, There. are many light piers aleong
the shore and a riprap jetty at the tip of Byram Point, the latter built by
‘the United States for navigetion improvement of Byram River. Shore line
chenges have not generslly followed any perticular pattern., Small localized
chenges at many localities appear to be the result of shore construction and
land reclamation., The largest shore line chenge shown by comparative maps
cccurred between 193% and 1955 when the shore line along the outer 100 feet
of shore on the east side of the Byram Point jJetty receded up to 300 feet
and the shore of an indentation located adjacent to snd north of this area
moved seaward shbout 200 feet. The sandy shore of Byrsm Point adjacent to
the jetty has reportedly receded sbout 150 feet during a recemt 3 to L year
periode The only reported problem is loceated at this sandy shore snd it
consists of the above erosion, shifting about of beach material end inumda-
tion of the beach during fall sand winter storms. The Hawthorne Beach ASBo=
clation has expressed an interest in the maintenance and improvement of this
beach. Development in the area is set well behind the shore line asnd it is
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in no immediate danger from the results of erosion. Local people have
reportedly reoquested the United Stetes, without suscess, to repeir and
raise the jetty at Byram Point to prevent loss of beach meterial, It
eppoared from inspection of the area during 1955 that material pesmses
around or through the structure resulting in s wide sendy deposit on
the west or Byram River side of the jetty.

4 plen of protectiom involving landward extension and repairs
to the existing jetty to make it impermeable to the passage of sand
hes been developed and it is shown on Plate 224, The proposed work
ghould reduce loases of beach material which now ococur through westward
drifting during the more severe easterly storms, The authorized Federal
project height of the Jetty of 13 feet sbowve mesn low water appears ade-
quate for the type of protection needed. Some losses of beach material
will still ocour but it should be practicable to maintain sn adequate
bathing beach for limited privete use by periodicelly restoring losses
by placement of sand fill, Other portions of Byream Shore are adequately
protected by existing sea walls or nsed no protection due to their rocky
compositions

5%3. Iittle Captein Island (Tsland Beach)e {Plates 20 end 3%8) ~ Little
Captain Island, & small 1.8lend ebout 600 reet long aend 200 to LOO feet wide
is located about ome and one-half miles offshore opposite Greenwich Harbor.
It is owned by the towm of Greenwich end it is used as -a public park and
bathing beach, There is o bathhouse end ceretaker's building on the island,
The bathing beach is along the sandy north end east shores. The south and
west shores are gravelly and boulder strewn. Shore structures consist of
& low stone wall behind the sand beach along the north and east shores, sn
open pier at the east end and e riprap groin et the west end of the north
shore. A newly consiructed steel sheet pile bulkhead fronted by riprap
revetment throughout most of its length and by masonry slope paving et its
east end protects the south and west shores. Comparative meps indicate
that between 18%6 and 1885, Little Captein Island decreased considersbly
in size by recession of its entire shore generally in excess of 100 feet
snd that betwoen 1885 end 1933 changes in the position of the shore line
wore small. Estimates by local people indicate e 50 to 100=foot recession
of portions of the shore osourred since about 1905, It is definitely lmown
thet at one location on the south shore, et an incinerator, that the beach
level has been lowered over % Peet since 19%6. The south shore is ‘the most
exposed portion of the islsnd. It is subject to its most severe wave attack
during easterly storms. The island is low in elevation and has been subjeot
to flooding by extreme high tides and overtopping weves. Buildings on the
iglend have been damaged or destroyed during hurricenes esnd exceptionally
severe storms. The steel sheet pile bulkhead comstructed during 1954~1955
replacing a deterioratwc timber bulkhead should generally be adequate to
prevent erosion. During an extreme high tide similar ‘to the one which ooc-
curred during the hurricane of September 1938, the island would be under
water with resulting demsges to buildingsand structures. During storms
with tides of lesser heights, the bulkhead should provide a large measure
of protection against damaging wave attack., Its effectiveness in this
respect can be increased by esdding additional riprap revetmenbt along its
toee It is advissble to ship stone to the islend for this purpose rather
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then obtain it by stripping the foreshore of its natural protective
cover. Existing protective structures, if meintained, should provide
adequate protection from all but the most severe storms end hurri-

canes.,

It is doubtful if construction of works to provide protection

against every possible condition would be justified, No additional

protective works are regarded as necessery and none have been con=

sidered.

IV - ECONOMIC ANALYSIS

cli. General, ~ Detailed estimates of costs are included in Appen-
dix H and detailed estimentes of benefits are included in Appendix T.
First costs end benefits have been estimated for all projects involving
publicly owned shores end first costs heve been estimated for a projeot
for a privete beach at Byram Point. Estimates are based on price levels
Projects have been considered as follows:

preveiling during Jemuary 1956.

Paragraph

Aren Omership References Plate No.
Calf Pasture Beach Park, Norwalk

(a) East Shore Public 16 228

(b) South Shore Public 16 ooA
Cove Islend, Stamford Public 31 o2
Cummings Park, Stamford Public 35 22
Greenwich Point, Greenwich Public Ls . 22
Byrem Point, Greemwich Private 52 ‘ 224

55 First Costs. = The first costs- of projects computed in detail in
Appendix H, ere as Tollowss | :

Proje‘t.rb Work Ttems Cost -

Calf Pasture Beach Park, Norwalk
(a) Bast Shore Beach f£ill and

extension of

2 groins $230,000
() South Shere 2 Groins 110,000
Cove Islend, Stamford Jetty and beach
£ill 207,000
Cumings Park, Stemford Beach fill end
enlargement of
groin and jJetty 102,000
Greenwich Point, Greenwich Beach fill 150,000
Byrem Point, Greenwich Jetty extension
and repairs 19,000

56, Benefits., - The estimsted benefits are based on the recreational
velue of Increased public beach space and on direct dsmeges prevented.
The recreational benefit has been eveluated for increased public beach
erea based on probable beach use by assigning a per capita wvalue for beach
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use estimated as the minimum fee which patroms would be required to pay "’
if the beach was a private enterprise. Direct damsges prevented have

been estimated on the velue of annual logses of beach area prevented and

on the reduction of storm dsmages. Estimated annual benefits computed in

detail in Appendix I, are as followss

Direct Demeges

Project Recreational Prevented Total
Calf Pasture Beach Park,
Norwalk '
(a) East Shore $51,800 $2,400 $5ls,200
(b) South Shore 0 1,080 1,080
Cove Islend, Stamford 51,200 2,880 5,080
Cummings Park, Stemford 16,800 1,800 18,600
Greenwich Point, Greenwich 32,430 2,700 35,130 .
Byrem Point, Greenwich Not evaluated

57« Interests. -~ There is no Federal interest in any of the projects
consgidered since none of the shore is owned by the United States, Nonw-
Federal public interest iz defined es, (&) the benefits accruing to a State
or political subdivision thereof as 2 land owner and, (b) the benefits ac-
cruing to the gemeral publics Private intereat is defined as the benefits
derived by individusls or non-publie groups of irndividuals on account of
omnership of lands and businese enterprises affected. All estimated benee
fits are classified as non-Federal public benefits.

e’

58. Allocation of Costs. = Public Law 727, 79th Congress, 2nd Session,
ostablished a policy of Federal aid in the protectiom and improvement of
shores owned by States, mumicipalities end other politicel subdivisions,
In accordance with this policy the Federal share of the cost cem equal bub
not exceed one=third of the first cost of comstruction, but not the main-
tenence, of works for the protection amd improvement of publicly-owned
shores. No policy has been established for Federal participation in the
cost of works for the protectiom and improvement of privetely«owned shores.
Factors governing the sllocation of the Federal and non~Federal share of
cost of contemplated projects are discussed in Section V of this report
entitled "Conclusions and Reconmendetions.® The estimeted sllocations of
costs are summarized belows
Project Federal Share Non~Federasl Share Total
Calf Pasture Beach Park,
‘Norwalk

(a) East Shore $76,000 $1sh,,000 $230,000

(p) South Shore 0 10,000 /140,000
Cove Islaend, Stamford €9,000 138,000 207,000
Curmings Park, Stamford 31,000 68,000 102,000
Greenwich Point, Greenwich 50,000 100,000 150,000
Byram Point, Greenwich 0 19,000 19,000
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59. Annual Costs. = Interest has been computed et a rate of 2.5
percent on all funds. A useful life of 50 years has been assumed in
determining emortizetion charges., Maintensnce estimates of sand fills
are begsed on maximum rates of loss determined from past shore recession
with an assumed minimum rate of one foot per yeer. Estimsted annual
costs are summarized below: -

Projeot Interest Amortization Maintensnce Total
Calf Pesture Beach Paerk,
Norwalk
ia; Bagt Shore $5,700 $2,g§o $1,950  $10,000
b) South Shore 1,000 00 300 1,700
Cove Island, Stamford 5,200 2,100 2,200 9,500
Cummings Park, Stemford 2,550 1,050 . 900 L,500
Greenwich Point, Greenwich 3,760 1,540 3,600 8,900
Byram Point, Greenwich L7s 195 150 820

60, Justification. - The estimated annual benefits and costs and the
resulting ratios of penefits to costs are summerized below:

Ratio of
Egtimated Estimeted Benefits
Project Annuel Benefits  Annual Costs to Costs
Calf Pesture Beamch Park,
Norwalk
(a) East Shore $54.,200 $10,000 5oly
(b) South Shore 1,080 - 1,700
Cove Island, Stamford 5)4.,080 9,500 Eo?
Cumnings Park, Stamford 18,4600 4,500 1ol
Greenwich Point, Greenwich 35,,130 8,900 %59
Byram Point, Greenwich Not evaluated 820 o

61. Coordination with Other Agencies. - Close coordination has been .
meintained with the Connectiocut otete Fiood Control snd Water Policy Com~
migsion, the official agency representing the State of Commecticut in this
cooperative study. Officials of the towns concerned have been contacted
and their views sought. The Connecbicut Development Commission, State Park
Depertment, State Highwey Depertment o &8nd Stete Board of Fisheries and Geme
have been contacted concerning espects of the study pertaining to their
interests, In addition, personal conbtact has been mede with shore residents
to obtain data concerning thelr problems,

62, Comments by Locel Interests. ~ The cooperating egency, the Con-
necticut State Flood Control and Water Policy Commission, has been informed
of the findings end recommendations contained in this report. It considers
the report sstisfactory and furthermore feels that the proposed plans of
protection and improvement are desirable and necessary.

63, Respongibilities of Local Interests. - In regard to the proposed
plans for protection of The bathing beaches at Calf Pasture Beach Park,
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Norwalk, Cove Islemd, Stamford, Cummings Park, Stamford and Greemwich
Point, Greemwich, the cooperating agency reports that it has conasidered
the views of local authorities end found them to be in sgreement with

the findings of the report. ILocal suthorities have indiecated to the co-
operating agency that the responsibilities which they will be required

to assume upon execution of the program which is recommended will be met.
The cooperating agency also reports that the conditions which are required
of the State to insure Federal participation in the authorized projects
will be fulfilled in accordance with existing legislation. Local interests
are required to:

8+ Assure maintenance of the protective and improvement measures
during their useful 1life as may be required to serve their intended purpose;

b. Provide, at their own expense, all necessary lands, easemen'bs,
and rights-of-way;

oc. Assure that water pollution that would endenger the health of
bathers will not be permitted;

de Assure continued public ownership of the shore and its adminis-
tration for public use during the economic life of the project. The recom-
mendetions are further subject to the conditions that the adequacy of the work
proposed by local authorities, detailed plans, specifications, asssurances that
the requirements of local cooperation will be met and arrangements for prose-
cuting the work be approved by the Chief of Engineers prior to commencement of
works

V - CONCLUSIONS AND RECOMMENDATIONS

éi. Conolusion. - The Division Engineer concludes that the following
are practicable plans for protection and improvement of shore areas which
merit consideration, all as shown on Plates 22 end 22A.

(a) Calf Pasture Beach Park - East Shore, Norwalk, Widening
approximately 2,200 feet of DPeech To & L2o=foot Width by direct placement
of sand fill and lengthening two existing riprap groins to a 400-foot length.

(b) Calf Pasture Beach Park = South Shore, Norwalk. Constructing
two impermesble groins To & 350~100C lengthe

(¢) Cove Island, Stamford., Widening to s 125~foot width by direct
placement of send Iill, I 200 feeT of the east shore of Cove Island and con~
struction of sn impermeable jetty LOO feet long at the eamst limit of the £ilil,
the £ill material to be obteined by excavetion of & wider and stralighbter en~
trance chennel to Holly Pond in a mammer that will reduce the swift currents
close to Weed Beach,

(d) Cummings Park, Stemford., Widening to & 125-foot width in fromt
of the existing bathhouse by direct placement of sand fill approximetely
1,000 feet of the public bathing beach, lengthening of the existing groin
to a L0O=foot length, end raising the inshore end of the existing jetty.
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(o) Greenwich Point, Greenwich. Widening, generally to a
125-foot width by direct pl_acement of send fill, spproximstely 2, 800
feet of the publ:.c bathing beach,

(£) Byram Point, Greemwich, Iendward extension end repairs
to the existing Jetty %o make 1t Impermeable to the passage of send.

65. Due to the lack of development in the affected areas, erosion
at Saugatuck Shores has not ocreated any serious problem and construction
of additional protective works for prevention of this erosion does not
aeppear werranted. BExisting structures along developed portions of
Saugatuck Shores, if meinteined, should generally provide adequete pro-
tection.

66, Erosion of the topsoil at Noroton Point om Bell Island consti-
tutes a minor problem for which development of a deteiled plan of pro-
tection is not necessarye.

67. Recent revetting of the toe of the sea wall and the bluff above
the see wall with riprap has provided adequate protection for the mosh
seriously affected problem area at Long Neck Point. Similar construction
et other areas at Long Neck Point which may reguire it should provide a
practiceble and probably the most economical method of protectiome

68, losses of beach material from the west shore of Shippen Point
oceur at e slow rate. The type of improvement needed for the limited
recreational use of the shore cen generally be provided by individual
property owners by direct placement of smell quantities of send fill,
not to exceed the impounding capacity of existing groins, snd periodic
replacement of fill losses., A detsiled plen is not necessary for this
type of improvement and none has been developed.

69, Maintenance of existing structures end periodic replecement
of sand lossss at the public beach at Byram Park should provide adequete
and probebly the most economicel form of protection.

70, The recently constructed steel sheet pile bulkhead end front=
ing riprep revetment et lLittle Captein Island should provide adequate
protection against erosion. The effectiveness of the bulkhead in pro-
viding protection against wave ettack cem be increased by the placement
of edditional riprap revetment along its toe.

T7le The projects considered for +the east shore of Calf Pasture
Beach Park, Cove Island, Cummings Park, and Greenwich Point are justified
by evaluated benefits, ' The nature and emount of benefits are sufficient
to warrent the meximum one~third participation by the United States in the
first cost of construction in sccordance with the pelicy esteblished by
Public Law 727, T9th Congress, 2nd Session. It is advisable for the
United States to adopt a project authorizing Federal perticipation to the
extent of ome-third the first cost of the proposed projects. When the
authorized Federal project for navigation improvement of Westeott Cove
is constructed, suitable material which will be available from dredging
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the entrance chenmnel should, if practicable, be placed on the Cummings
Park Beach to reduce the cost of the projeoct considered for its pro-
tection and improvement. '

72+ The project considered for the south shore of Calf Pasture
Beach Park is not justified by eveluated benefits. Benefits which have
not been evaluated or camnot be evaluated in monetary terms mey méXe it ad-
vissble for local interests to adopt the project comsidered.

75. Benefits to be derived from the projest considered for Byram
Point were not evaluated due Lo lack of necessary deteiled quentitative
informetion concerning recent beach changes. The shore invelved is all
privately omed. Under the policy esteblished by Public Law 727, 79th
Congress, privately owned shores are not eligible for Federal sssistance
in the ¢onstruction of protective works. The proposed project would
therefore have to be constructed entirely et the expense of loocal interestse

74. Recommendations. It is recommended thet protective measures
which may be undertaken by local interests based upon their determination
of economioc Justification be accomplished in accordance with methods pro-
posed and projects considered in this report.

75. It is recommended that the United Stetes adopt projects euthor-
izing Federal participstion by the contribution of Federal funds in an
emownt equal to one-third the first cost of construction of the following
generally as shown on Plates 22 and 224,

(2) Calf Pasture Beach Park ~ East Shore, Norwslk. Widening
to a 125-foot WIdth by direct plecement of send fill, appromately
2,200 feet of beach and 1engthening two existing riprep groins, each %o
e 100-foot length.

(b) Cove Island, Stemford. Widening to a 125~-foot width by
direct plecement of sand fil., approxima'bely 1,200 feet of beach end
construction of an impermeable jetty, LOO feet long, at the east limit
of the beach, the fill to be obtained, if practiceble, by excavetion of
en enlerged Holly Pond inlet to reduce swift currents close to Weed
Beach in Darien.

(¢) Cummings Perk, Stemford. Widening to a 125-foot width by
direct placement of sand fill, approximately 1,000 feet of the public
bathing besch, enlargement of the existing groin to a L00-~foot length
end raising the inshore end of the existing jetiy.

(d) Greenwich Point, Greenwiche Widening generally to a 125
foot width by direct placement of sand Till, approximately 2,800 feet of
the public bething beach.

760 The recommended Federal participation is subject to the condi-
tions that locel interests will:

(a) Assure msintenance of the protective and improvement
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measures during their useful life as may be required to serve their

“intended purpose.

(b) Provide at their own expense, all necessary lands, ease-
ments and rights-of-way.

(e¢) Assure that water pollution that wculd endanger ‘the health
of bathers will not be permitted,

(d) Assure continued public ownership of the shore and its
administration for public use during the economic life of the projects.
The recommendations are further subject to the conditions that the ade-
quacy of the work proposed by local authorities, detailed plans, speci~
fications, assurances that the requirements of local cooperation will
ke met and arrangements for prosecubting the work be approved by the
Chief of Engineers prior to commencemsnt of work,

77« The estimated amounts of Federal participation in accordance
with the foregoing recommendations, are as follows:

Calf Pasture Beach Park, Norwalk $ 76,000
Cove Island, Stamford 69,000
Cummings Park, Stamford 34,000
Greenwich Point, Greenwich i 50,000
Total $229,000

GEORGE N. KIBLER

19 Inclosures: Colonel, Corps of Engineers
10 Appendices Acting Division Engineer
39 Plates
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APPENDIX A

DESCRIPTION AND COMPOSITION OF BEACHES

i, Qeneral. = Detailed descriptive data concerning the entire
shoreline of Areas § and 1l were obtained from field inspections,
ground and serial photographs, topographic maps and coast charts and
from discussions with and information furnished by officials of the
cities and towns included. Descriptions of the shoreline divided
generally into areas in accordance with the physical character of
shore featurss are given balow in geographic sequence from the Sauga=
tuck River in Westport to Byram River in Greenwich. In addition,
samples of surface beach material were obtained and analyzed to dew
termine median diameter and size classification. Beach sample analy-
sis results and locations are shown on Plates 15 = 19, A complstie
photographic record was made of the shora. Selected phobographs are
showr on Plates 23 = 38,

Westport

A. Savgatuck Shores
(1) Yocation: Between Duck Creek on the Saugatuck River
shors and the marsh west of the spit on the south

shore .
(2} Shors Iength: 10,500 feet, approximate. ¥
(3) Beach Width Above H, W.: Spit at Duck Creek 100¢ L,

north shore fronting road and residences generally
less then 50!, a narrow barrier bar along ths east
shore, varies irregularly between 0 and 15C!
fronting the rcad and residential development along
the south shore and up to 100% along the spit at
the west limit of the south shore.

(4) Cwnership: Private except for the canal and beach

. opposite the south end of the canal which bslong to
the Town of Westport.

(5) Beach Use: Iimited use by area residents.

(6) Public Facilities: None.

(7) Composition of Shore: The north shore is principally
gravel and marsh with small amounts of sand just
west of the canal. Fine to coarse sand and gravel
bar above high water along the east shore with exe
posed wave cut marsh nsar Seymouwr Point. The south
shore consists of medium to coarse sand and gravel
balow low water near Seymour Point. - The spit
trailing west from the south shor¢ consisis of
coarse sand and gravel above high water with mud
flats below low water.

(8) Protective Structures: ILow concrete, rubble masonry
and loose stone walls fronting residences along the
north shore with riprap revetment along the road
west of the canal; timber bulkheads and rubble
masonry wall at the canal entrance and a riprap

A -1



groin east of the canal. Along the east shore a new
timber groin about 100 feet north of Seymour Point
and two short closely spaced riprap groins to the
north. A heavy riprap groin at Seymour Point.

Along the south shore dumped riprap revetment, timber
and riprap groins, concrete and rubble masonry walls
front the shore road and residences. A rubble
magonry wall along the shore end of the spit fronted
by three timber groins. Another new timber groin

on the spit to the west of the wall, _

(9) Character of Dovelopment: Residential.

Westport and Norwalk

B. Shore Haven (Bast)
Locations Canfisld Island.

(2) Shore length: Approximately 2,500 feet fac:.ng Long
Island Sound.

(3) Beach Width Above H. W.: Generally no sand beach.

(4) Ownerships Private.

(5) Bsach Usa: None.

(6) Public Facilitiess None. o

(7} Composition of Shore: Mostly marsh. Sand and gravel
in pockets between structures. :

(8) Protective Structuress A complex system of riprap
groins, dikes and reveitment, timber groins and
bulkheads and rubble masonry and loose stons walls,

(9) Character of Developments large residences, private
" boat basin and swimming peool.

Norwalk

C. Shore Haven (West} : |
1) Iocations Batween bridge 1eading to Canfield Island

and the north limit of Calf Pasture Bsach Park,
(2) S8hore length: 1,750 feet. .
(3) Besch Width Kbove Hy Wes Generally none except

ad jacent to and north of projecting structures.
(4) Ownsxship: Private.
(5) Beach Uses limited wse by residents.
26; Public Facilities: None.
7

Composition of ghore- Generally no beach above high
water. Sand and gravel below h_igh water. Material

gradation finer to the south,
(8) Protactive Structures: Concrete capped stone pler
&t north limit, Rubble masonry walls front :
residences fronted by heavy riprap revetment
along northern end. Three groins or plers, one
of concrete, one timber encased and one at tha
south limit of riprap. - -

(9) Character of Develop;gent- Residential,
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D.

E.

Calf Pasture Bsach Park (Formerly Shady Beach)

Locations Southwest and adjacent to Shore Haven.

Beach Width Above H, W,.2 30 feet along most of the
beach widening to about 100 feet at the groin at

Beach Use: Recently acquired shorefront to be used
as a picnic area, The northerly 100 feet to be
a landscaped preserve in accordance with deed

Publiec Facilitiess New comfort station., Picnie

Composition of Shorg: Sand, gravel and cobble
shore. North end of beach below high water
is covered with cobbles with some sand abeove
high water. Beach gradation finer to the
south with coarse sand and gravel below high
water adjacent to and north of groin at south

Protective Structuress Deteriorated riprap revet-
ment slong the toe of lawn, & riprap groin at

Character of Developments: A public park,

Pasture Beach Park :

Tocations Bastern and outer end of Calf Pasture

Shora lengths Approximately 3,300 feet,

Bsach Width Above H, W.: 775 to 100 feet along the
east shore north of the riprap groin. Varies
between O and 150 feeit around ths outer end of
Calf Pasture Point with the greater width at
the east side of groins. No beach fronting
the bulkhead along the west side of the point.

Ownership: City of Norwalk except for a few
hundred feet of privately-owned shore adjacent
to the park at the west side of the poink,

Bsach Use: Public bathing beach,

Public Facilities¢ Parking areas and new

1)
(2) Shore Iengths 1,200 feet.,
(33
the south limit.
E&) Qunership: City of Norwalk.
5)
rastrictions,
(6
tables and benches.
(7}
lﬁmit¢
(8)
the south limit.
(9}
Calf
(1)
Point .
(2)
(3
(43
(5)
(6}
comfort station.
(73

Composition of Shores Medium sand to gravel
above and coarse sand to gravel bslow high
water at the northeast end changing to fine
sand above and medium sand below high water
to the first groin to the south. Marsh in
the foreshorsg in the viecinity of and west of
the two most westerly groins at the outer end
of the point. The beach above the marsh is
sandy, The shore becomes coarser to the
west of the groins as evidenced by increasing
guantities of gravel and cobblaes.
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(8} Protective Structures: Riprap groin at southsast side
. and three timber groins along outer end. Steel

sheet pile and timber bulkhsad along privately-owned
weet shors to a wooden barge embedded in the shore.
Some riprap slong west side of timber groins.

(9) gCharacter of Development: A public bathing beach and
park. » Coast Guard Station at west end of
park. A pier and boat landing at the west side of
the point,

F. Gr ir

agory Po
(1) Locations South erd of point and shore along waat
sids to opposite Fitch Point,
(2; ﬁhore E!Eths 33 000 feet.

(3) Beach Width Above H, W.s 40 to 50 feet along asbout
200 feet of shore betwsen groins at south side.

Generally no beach above high water elsewhers.
;&) Ownorships Private,
53 Beach Uses Private bathing beach at south end,
¢) Public Facilitlegs None. Private bathhouse and
clubhouse ai south end.

(7) Composition of Shore: Medium sand above and mediuvm -

‘ to coarse sand below high water at private bathing
beach at south end. Gravelly foreshors alcng the
wost side of the point., A small sandy pocket
beach just south of the shore road along the north
end,

(8) Protective Structures; Two riprap groins at south
end. Rubble masonry and concrste walls along the
shore west of the groins along the south and west
sides of the point.

(3) Character of Dsvelopment: Private bsach club at
south end. Residertial to the north.

G. Harborvie
1} JIecations West side Norwalk River entrance from
( bridge east and south to marsh
(
(

Beach Width gnova H. W.: None along the north shors.
Varies between O and 40 feet along the sast shore.
rghips Frivate,
ch gey Limited to residents.

Egblig Facilities: None.

Compogition of 8h Sheres GOravelly along north side,
Coarse sand and gravel beach along the north half

of the east shore, Fins sand above and coarss
sand and gravel below high water along the south
half of the east shore. A southward trailing spit
at the south end. Marsh to the south and west of
Harborview.

2; Shore lengths 2,500 feet.
3

- v B



(8)

(9)

Protective Structuress: Rubble masonry and concrete
walls front lawns and residences. Walls are
highest around the northeast point and generally
low along the east shors to the south,

Character of Development: Residential.

H. Manrissa Island

(1)

(2)
(3)

i Tt Y e e ¥
=3 O~ b
St N M

(8)

(97

Locations: West side of Norwalk River entrance south
of Harborview.

Shore_Iength: Appraximately 4,000 feet.

Beach Width Above H, W.s Generally none except sast
of the pier or groin at the southeast part of +the
igland, . '

Ownerships Private.

Bsach Use: Nons.

Public Facilitiess: Nong.

Composition of Sncres Warshland arcund the northern
part of the island. 4 sandy beach east of the
most sasterly pier or groin on the south shore.
Marshy foreshore along the south sidse of the island
with occasional outcrops of bedrock through the
marsh. Generally marshy along the east and west
shores.

Protective Structurss: A low rubble masonry wall
along the south and west shores. Two rubble
masonry piers or groins near the east end of the
south shore,

Character of Deovelopment: Manrissa Institute
(a church institution). Property recently
acguired by Connecticut Light and Power Compauy.
Most buildings uninhabited.

J. Wilson Point

1

(6)
(7)

Locations Entire shore including east side to
point opposite Hoyt Island and west side to
head of cove.

Shore Iength: Approximately 8,800 feest.

Boach Width Above H, W.: Small sandy pocket
beach 20=30 feet wide and about 200 feet long
along the south side of the east shore projection
about 1,200 feet northeast of the tip of Wilson
Point., Generally no sand beach elsewhere.

Ownerships Privats,

Bsach Usgs Private bathing beach (Wilson Point
Association) at the sandy pocket described in
(3) abova,

Public Facilities: MNone. Clubhouse at the
association beach.

Composition of Shore: The west shore and the
east shore north of the first projection north
of the southerly tip are generally marshy, BRock
outcrops occur at a number of locations along
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K.

the east shora. Protective structures generally
line the east shore from the south tip to the first
shore projection to the north, The pocket bheach at
the south side of this projection beiween rock out—
crops is composed of medium sand above and coarse
sand below high water.

(8) Protective Structures: Rubble masonry wall 18 goenerally
Iine the east sipore from the outer tip northward to
the first shore projection. Heavy riprap revetment
fronts the wall along the east side of the outer tip.
Concretz plers snd timber piles, the remains of a
wharf along the west side of the tip of the pointb.
Twe rows of deteriorated timber piles along the
west shore. Riprap revetment above the marshy
imwmm1m@mdﬁtMoMpﬂ%ab@thwt
shoreg.

(9) Character of Development: Residences and beauh club
along the east shors. (il raceiving wharl at the
outer {ip with pipelines extending northward along
the west shore.

Wilson Cove
1} Iccations West shore north of bridge conneciing to
Bell Island °

(2) Shore length: Approximately 4,000 feet.

(3) Beach Width Above H, W.s Ceneraily no sandy beach
except for small pockets.

(4) Ownerships Private..

(5) Boach Use: Bathing at small sandy pockst adaaceni
to the bridge at the scubh end,

(6) public Facilitiess None. Bathhouses at private
commercial bathing beach at south end (Hickory
Bluff Bsach).

(7) Compesition of Shores Most of the shore is lined
with marsh. The bottom of the cove is muddy. Bed-
rock is exposed along the socuth end of the area
where there is generally no besach above high water
in front of walls except for a sandy pocket beach
about 100 feet long north of the bridge.

(8) Protective Structuress Residences fronted by rubble
masonry sea walls which are low north of the Norwalk
Yacht Club (at the pisr about 700 feet north of
bridge) and higher south of the c¢lub, The Bell
Island bridge embankment is protected by sloped
stong paving set in mortar,

(9) Character of Developments Residences, yacht club
and commercial bathing beach, '

Beil Igland
115 Locations Bell Island bridge to and including Pins
Point.

(23 BShore lengths Approximately 6,000 feet,
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(3}  Beach Width Above H. W.: Pocket beach east shore,

' 20t #, Pocket bsach adjacent to and east of
Pine Point 20-30 feet. ITitile or no sand beach
elsewhere.

(4) Ownership: Private., Bell Island Improvement
Assoclation,

(5} Beach Use: Bathing by association members.

(6) Public Facilities: None

(7) Compoaltlon of Shore: An 1rregular bedrock shore
with sand only in pockets or indentations., Fine
to medium sand above and medium to coarse sand
below high water in the east shore pocket beach.
In the small pocket west of and adjacent to
Noroton Point there is fine sand above and coarss
sand below high water and finer sand, boulders
and other coarse material immediately seaward in
the nsarshors zone, 1In the larger pocket beach
east of Pine Point there is fine to medium sand
above high water while below high water the
material varies from coarse sand at the east end
to gravel at the west end,

(8} Protective Structureg: An irregular system of rubble

. masonry walls along the north and east shore.
High rubble masonry walls around Pins Point and
the first point to the east and a low rubble
magonry wall behind ths intervening pocket beach,
Timber piles, the remains of a pier at the outer
end of Pine Point., Stone pler at outer end and
stong groin nearsr inshore end of wast side of
first point west of Norocton Point. Light stones,
probably revetment front Pine Point walls.

(9) Character of Development: Residential.

L. Roton Point Park

(1) Location: West of Pine Point to and including

Roton Point,

(2) Shore lengths 1,000 feet.,

(3) Beach Width Above H. We: 40-50 feet in the pocket
between Pine and Roton Points. No sand beach
elsewhera .

Oymerships Private.

Begach Uses Bathing beach at amussment park.

Public Facilities: None. Private bathhouse,

fireplaces and benches,.

(7) Composition of Shorgs Fine to medium sand above
and coarse sand below high water in the pocket
beach between bedrock points. Gravel and
boulder foreshore around Reoton Point,

(8) Protective Structures: A low rubble masonry wall
behind the sand pocket besach. A higher rubble
masonry wall around Roton Peint fronted along

P Voo W ¥
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gouth and west shore by riprap revetment. A
riprap groin at Roton Point at the west end
of the pocket beach.

(9) Character of Developments An amusemsnt park and
bathing beach, '

Bailey Beach
51) Locations Wost of and adjacent to Roton Point.

2) Shore Isngths 350 feet.

(3) Bsach Width Above H. W.: 50~70 feet.

(4) Owmerships 6th Taxing District of the city of
Norwalk.

(5) Beach Use: Public bathing beach.

(6) Public Facilities: Parking area, fireplaces,

- benches and concession gtand.

(7) Compogition of Shore: Fine to medium sand above

‘ and coarse sand below high watsr,

(8) Protective Structures: Low concrete wall behind
the beach.

(9) Character of Development: Public bathing beach.

N, ‘Weé Burn Beach Glﬁb and Rowayton Bsach Association
(1) Iocation: Batween Balley Beach and Fivemile River.

(2) Shore Iengths 1,200 feet.
(3) Boach Width Above H, W.: 80-90 feet along Wee

Burn Beach Club and 60-90 feet in the sandy
pocket adjacent to Fivemile River (Rowayton
Beach Association, Inc,) '

(4) Ownership: Private, '

(5) Beach Use: Private bathing beaches.

() Public Facilities: None., Private bathhouses
and clubhouse in the east pocket beach (Weo
Burn Beach Club). .

(7) Composition of Shores Fine to medium sand above
and coarse sand below high water. Some gravel
below high water in the east pocket. Bedrock
gxposed at Fivemile River and batween the two
pocket beaches.

(8) Protsctive Structures: Rubble masonry walls behind
sand beaches and around rocky point at river
mouth - the latter, higher walls, fronted by
heavy riprap revetment.

(9) Character of Development: Beach club and private
asgsociation bathing beach with residences well
behind ths shore. '

Darign

0.

Butler and Conitenitment Islands

(1) Iocation: Entire south shore from Fivemile
Rivar to Scolt Cove.
(2} Shore Iengths Approximately 7,500 feet.,
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(3) Beach Width Above H. W.: Generally no sand beach
excoept in pockets. The east pocket between
Butler and Contentment Islands (Tokeneks Club
area) varies between 50 and 100 feet. The
pocket at the west end of Contentment Island is
20-40 feel wide,

(4) Owmerships Private.

(5) Beach Use: Bathing at east pocket (Tokeneke Club)}.
Probably limited bathing by area residents ab
smaller pockel beaches.

(6) Public Facilitiess: None. Private bathhouses and
clubhouse in east pocket beach.

(7) Composition of Shore: An irregular bedrock shore
with sand bgaches held only in pockets. The
largest pocket at the Tckeneke Club consists of
fine sand above and medium to ccarge sand and
gravel below high water with some marsh and mud
in the forgsheore at its east end. There are a
mmber of smaller sandy pocket beaches to ihs
wast, the largest near the southwest snd of
Contentment Island.

(8) Protective Structures: Rubble masomry and concrete
walls front pertions of the residential develop~-
ment along Butler Island. A riprap groin to bed-
rock offshore at Tokenseke Club. Rubble masonry
walls normal to shore acting as groins, mark east
and west limits of club. Occasional rubble masonry
walls west of club along Contentment Tsiand, gensr-
ally at sandy poccket beaches,

{9) Character of Development: large widely spacad
residences generally set well behind the shore.

A beach club and private bathing bsach in the
gasterly pocket,

P, Great_and Hay Islandss

(1) Locations The sast and south shores of the islands
including the east shore of the causeway to Hay
Island.

(2) Shore Iengths: Approximately 7,000 feet.

(3) Beach Width Above H, W.: Gensrally none. 4 small
sandy pocket on Great Island about 20 feet wide
and 100 feet long,

(4) Ownership: Private.

(5) Beach Uses Iimited private use.

(6) Public Facililtiess: None,

(7) Composition of Shore: An irregular bedrock shore
fronted in many places by marsh. & gravelly
beach accumulated at the south side of the Hay
Island causeway.




(8) Protective Structures: Most of shore unprotected, Low
rubble masonry walls at sandy pocket beach at Great
Island., Higher rubble masonry wall along edge rcad
and boat landing at private small boat harbor at south
gide of Great Island. The Hay Island causewsy is linsd
with rucble masonry walls and it is protected by a
riprap mound along its soundward side.

(9) Character of Development: 4 large estate on Great
TIsland, One residence on Hay Island.

Q. ILong Neck Point
fl; Locations Batween the shore snd of the Hay Island

Ro

causeway on the sast side to the south limit of
Peartrse Point on the west side.

(2) Shore Isngths 6,700 feet.

(3) Baach Width Above H. W.s Generally none fronting sea

walls., A 20-30 foot gravelly beach fronts walls

on gast side along about 1,300 feet of shore south
of rock outcrop to the Sacred Heart Academy propsrty.
Small accumulations elsewhere on south side of

aolid f£ill structures.

(4) Ownorships Private.

(5) Beach Usas ILimited to residents.

(6) Public Facilitiess None,

(7) Composition of Shores: Gravelly beach on east side
north of Sacred Heart Academy. Sand and gravel
beach impounded on west side south of Academy
pier. Foreshors gensrally coarse in composition.
Bedrock exposed at ons point on east side,

(8) Protective Structuress An almost continuous system
of rubble masonry and concrete walls extends
around the point. A riprap mound recently con-
gtructed & foew feet in front of the sea wall
around the entire outer portion of Long Nack
Point at the Sacred Heart Academy. The bluff
along the north end of the east side of the
Academy property above the sea wall recently
regvetied with stone slope paving.

{9) Character of Developument: Large residences
generally well behind the shore. A few small
boat piers. OSacred Heart Academy at outer end.,

Peartres Point

(1) Location: Entire Darien River shore of Peartree
Point .

(2) shore lengths 1,200 feet.

(3) Beach Width Above H., W.s South Beach is about 90-
10C feet wide, The spit trailing northward is
about 60~70 feet wide,

(4) Owmerships Public, Town of Darien.

(5) Beach Use: Public bathing beach except for the
outer end of the spit which is lsased to the
Darisn Boat Club.
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(63 Public Facilities: Bathhouse, parking area and fire-—
places.

(7) Composition of Shore: South Beach consists of medium
to coarse sand above and coarse sand and fine
gravel below high water, The spit consists of
fine to coarse sand and gravel above and coarse
sand and gravel below high water. There is an
cutcrop of bedrock at the west end of Scuth Beach.

(8) Protective Siructures: A riprap zrolid normal to the
gshore at the west end of South Beach and a riprap
treakwater extending northwest from vicinity of
bathhouse. A timber bulkhead at boat club on spit
and & shcrt timber groin at south side of end cof
spit. 4An open pile pier at end of spit.

{9) Character of pPevelopment: A public bathing bzach and
a beoat club.

Horoteor Neck

(1) Locations From Darien River entrance opnosite Pear-
tree Point, scuth and wist to Pratt Island causge
wrgy and north along west shore to Weed Beach.

(<) Shore Iengths: Approximately 3,000 feet.

(3) Bzach Width Above H, W.: Varies irregularly from O
to about 50 feet along the sast and south shors.
On the west shore the width incrsases northward
from ne bzach at the long pler to over 100 fest

at the north limit of the Neroton Esy Association Beach

ana it is 40-50 feet in froat of colisges north
of this beach.,

(4) Gsmership: Private,

(5) Beagh Use: Private bathing beach on west sids ncrtn
of the pler with use resitricied to Noroton Bay
Association members.

(6) Public Facilities: None.

{7) Compositicn of Shoras Sandy reach above and gravelly
below high water opposite Peartree Point. Beach
on west side north of pier is composed of medium
sand above high waler and is marshy and gravelly
below nigh water. Marsh east of Pratt Island
causeway .

(8) Protective Structures: The east and south shore is
protected by an irregular system of rubbls masonry,
looge stone, and concrete walls, riprap, rubble

masonyy; concrete and timber groins, There is steel

sheet piling around the Darien Yacht Club., OCn %he
wgst shore, north of the pier, there is a rubbls
masenry vall along the edge of the road,
(9) Charascter of Development: Reésidsntial along ths zast
and south shore with a yacht club at the pier at
he southeast point. A private bathing bsach along
the west shore,
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Pratt Islend

(1) Locations Ths entire land area south of Noroton Neck,

(2) Shore Iength: Approximately 5,500 feet.,

3) Beach Width Above H. W.: None except in pockets along
wast side of island.

(4; Ownerships Private, : '

(5) Beach Uses Probably limited use by rasidents.

(6) Public Facilities: Nons.

(7} Composition of Shores An irregular shore compcsed
largely of bedrock and marsh. The pocket bsach
on the west side of the causeway consisis of fine
sand above and medium to coarse sand below high
watar.

(8) Protective Structuress The caugeway is revetied with
riprap on both sides. Lawns at residences ars proe-
tocted by rubble masonry and concrete walls. Rubble
masonry and concrete groins on the sast side.

(9) Character of Devslopment: Residential.

Wzed Beach

(1) Location: West side of Noroton Neck south of the Holly

Pond dam.

(2) Shors Iengthe 1,800 feet.,

(3) Beach Width Above H. W.¢ Up to about 50 feet fronting
vegaetation covered dune along south part of beach
south of rock outcrop and narrower t¢ the north,

(4) Ownership: Town of Darien and private,

(5) Beach Use¢ Formerly a commercial bathing beach. To
be developed by town of Darien into a public bathing
bsach,

(6) Public Facilitiess None,

(7) Composition of Shores: From the south limit to the
first rock outcrop the beach consists of medium sand
above and coarse sand and gravel balow high water
with gravel and marsh at the low water line =13
fronting a grass and bush covered dune. The bsach
te the north is a bar frontiong marsh. It is composed
of medium to coarse sand sbove high water and is
marshy and gravelly below high water., There ars
some small rock outcrops at the north end of the
Ar'C Se

(8} Protective Structures: Remains of a riprap groin at
the sonth end. Two riprap spur jetties near the
pond entrance, A low concrete wall fronts a lawm
at the north ernd,

(9) Character of Developwsnt: Public shore to e developed
into & public bathing beach. One residencz at the
north end,




Stamford
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Cove Island

il) Locatione Entire south shore from tip of spit at
east end to entrance of canal-like waterway at
west side of island,

(2) Shore lengths 4,200 feet.

(3) Beach Width Above H. #.: Spit at each end up to
100! wide., Generally no sand beach west of spit
in front of seawall along east side of island and
around the southeast tip of the island. 4 sandy
beach up to 50 feet wide in the pocket bstwesn
the two southerly pcints.

(4) Ownership: City of Stamford.

(3) Beach Use: None. City plans to develop & public
bathing beach.,

(6) Public Facilitiess Nome.

(77 Composition of Shores The spit at the east end

congists of sand and gravel with a marshy gravelly
foreshere, Thare is little or nc sand beach

above high water west of the spit to and around
the southeast tip of the island. The southeast
tip consists of baedrock. The pocket besach between
the two south tips of the island consists of fing
to medium sand above and coarse sand and gravel
below high water with offshore flats of silt,.
fine sand and gravel. There is some marsh in

the feoreshore of the west end of this pocket and
bedrock at the southwest tip of the island
surrounded by marsh covered with gravel and
cobbles.

(8} Protective Structures: Riprap and stesl boilers
along the top of the spit. A wide band of rip=-
rap west of the spit to a rubble masenry wall
which fronts the east side of the island., The
wall is fronted by riprap. An old riprap jetty
at the sowtheast tip of the island., Riprap at
the west end of the lsland gxtends cul toward
the west tip.

(9) Character of Development: Formerly ons sstate,

An 03d residence near the southeast tip. A
few residences at the north end of the islard,
The island to be developed into a public park.

Cove Harbor

(1) Iocation: West of Cove Island to (reen—A-Way

Tsland bridge.

(23 Shore Iengths 2,500 feet,

(3) Beach Width Above H, W.: The east end is a sandy
bgach of varying width fronting and aiong a
marshy shore, The high water beach fronting
residences is generally not more than 50 feeat
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wide with sand only in small pockeis between groins.
Ne beach fronting walls and riprap east of and
ad jacent to (reen—A-Way Island bridge.

(4) Omnerships Mostly private. East end of area belongs
to city of Stamford.

(5) Beach Uses Probably limited use by residents.,

[t P e

(6) Public Facilities: None,

(7) Composition of Shora: Cobbly shore at extreme east end
(no sand§ fronted by marsh. From east end t¢ resgie
dencss beach consists of medium sand above and coarse
sand ard gravei below high water. Shore frenting
residences covered with gravel and ccbbles with small
sandy pockets above high water only between groins.

A marshy foreshore along the west end of ths areca.
A few rock outerops along the residential devslopment
both on and offshore,

(8) Protective Structuress The residential arsa is pro-
tected by rubble masonry walls, riprap revetment,
riprap and rubble masonry groins.

(9) Character of Development: large widely spaced resi-
dences set well behind the shore except for un—
develeped easterly 1,000 fest of shore on which
there is one cottage at the east and.

Greoen~A-Vay Island

(1) Iocation: Entire shore of island,

(2) Shore Iengths 1,600 feet.,

(3) Beach Width Above H. W.: No sand beach.

(4) Ownerships Private,

(5) Beach Uses None.

(6) Public Facilities: None.

(7} Composition of Shore: Bedrock shore. .

(8) Protective Siructures:; Riprap breakwater offshore.
Concrete capped rubble masonry pier. Rubble
masonry wall. ,

(9) Character of Development: Iarge residence.

Y. Westcott Covae

(1) Location: Green—A-iay Island bridge tc east limit of
Cummings Park. :

(2) Shors Isngths 2,500 feet.

(3) Bsach Width Above H, W.¢ Variss, Iittle or no sand
beach along marshy east half of shore. A sandy
beach about 100 feet wide along the west half of
the area sxcept in front of sea walls adjacent to
Cummings Park where width varies irregularly from
0 to 60=70 feet, the greater width impounded on
the east side of groins,

(4) Ownerships Private,

{5) Beach Use: Limited to arca residents.

(6) Public Facilitiess None,
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(7) Composition of Shores A low marshy shore ares with
occasional rock outerops slong the east end snd
o sandy beach along the west half., Sand beach
fronted by marshe Beach above high weter in
vicinity of first street end east of Cummings
Perk consists of fine to medium sande

(8) Protective Structures: A riprep dike scross the
entrance of a low marshy area near the east
end. Concrete and rubble masonry walls and

. rubble masonry groing along the west end of
the ares adjacent to Cummings Park. Riprap
in front of the concrete wall.

(9) Character of Development: Residentials A new
residential development set well behind the
central portion of the area. Ome cottage
neer the shore at the east end and residences
close to the shore behind the sea walls at
‘the west end.

Cummings Park .
{1) Location: Between east limit and jetty at
T entremce to boat basin.

(2) shors lengths: 1,300 feet.

(3) Beach Width Above He W.s About 100 feet at the
east end and 75-100 feet fronting the perking
lot west of the bathhouse. Ome corner of the
bathhouse is close to the high water line.

(L) Ownerships City of Stamford.

(5) Beach Use: Public bathing beach.

(6) Tublic Facilitiess Perking, refreshment stend,
playgrounds. The bathhouse is deteriorated
end not in use.

(7) Composition of Shore: Fine to medium sand
above high water at the east end. Medium
to coarse sand above high water at the
west end. Mud flats reported below low
weter opposite the central pert of the
beach,

(8) Protective Structuress Riprap groin near center
of beach and riprap jetty at boat basin en-
trance.

(9) Cheracter of Development: A public park end
bathing beach.

West Besach

ocetion; North from timber groin at south limit
= of public beach to and along west shore of boat
basin entrance.

(2) Shore length: 500 feet.

(3) Beach Width Above He W.: Sandy area about 300
Teot wide at north end, about A0 feet fronting
the bathhouse and over 100 feet at the south
end. .
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(L) Ownership: . City of Stamford.

5) Beach Use: Public bathing beech.

(6) TbIic Taocilities: Bathhouses snd parking area.

(7) Tomposition of Shores Medium to coarse sand shove
nigh water,

(8) Protective Structures: A timber groin at the south
limit.

(9) Character of Developments A public bathing beach.

BB. Westcott Cove (West Shore)

{1) Location: South Trom West Beach.

(2) Shore length: 2,500 feebt,

(3) Béach Width Above Ho We: Varies. Along commercial

- beaches at north end beach is about 50 to 200 feet
wide with greater width at south side of groins.
Little or no high water beacsh to the south except
for small pockets or fillets held at south side of
groins. A small pocket beach at the south limit
sbout 50 feet wide and 150 feet longe

(L} Ommership: Private '

(5) Beach Use: Bathing at commercial beaches et north
end. Use of remsinder of shore limited to resi-
deonts,

(6) Public Facilities: Nome. Private bathhouses at
commeyrcial beéach.

(7) Composition of Shore: Fine to medium sand sbove
high water. DBedrock exposed at the north end of
the smell pocket beach nsar the south limit of
the area.

(8) Protective Structures: Timber groin et south end
of most northerly commerciel beach., Rubble
masonry and riprap groin at south emd of other
commercial beach., An irreguler system of rubble
masonry snd concrebte walls to the south fromted
by & series of rubble masonry emd concrete groins,

(9) Cheracter of Developmemt: Two commercial bathing
beaches at the morth end. Residential development
to the south,

CC. Shippan Point (BEest Side)

cation: North from Shippan Avenue

(2) Thore Length: 1,600 feet. '

(3) Beack Width Above Ho W.: Nome around the easterly
projecting point at the north end of the area.
A sandy beach up to 100 feet wide extends sboub
1,000 feet southward from the point, Generally
no sand beach along the remainder of shore except
for small arse on north side of groin at Shippan
Avenue .

(L4) Owmerships Private except for city-owned street endse
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(5] Beach Use: Private bathing beach at sandy shore.
Limited use elsewhers.,

(6} Public Facilities: Nome. Beach club and bath—
houses at private bathing beach.

(7) Composition of Shore: Msdium sand above and coarse
sand and gravel below high water at the north end
of the private bathing beach. A boulder coversd
shore south of the sand beach except for coarse
sand and gravel adjacent to the groin at the south
limit and in patches along the bouldery shore for
a short distance north of the south limit. Bed-
rock outecrops at the tip of the point at the north
end and also a few hundred feet to the south of
the point.

(8) Protective Structurss: Concrete and rubble nasonry
walls fronted by riprap along the north end of
the area. & timber and riprap groin near the
southern end of the private bathing beach and a
combination timber and stone wall and groin ab
its north limit, Considerable riprap revetment
along the toot of a bluff and short lengths of
concrete and rubble masonry walls along the
southerly part of the shore, Also one concrete
groin and a ruvbble masonry groin, the latter at
the south limit.

(9) Character of Development: Large residences and a
private besach club,

DD. Shippan Point (East Side)
(1) Locations Shippan Avenve to and around the tip of
Shippan Point,’
(23 Shorg Isngths 3,200 feet.
(3) Beach Width Above H. W.z Nene except along 900 feet
: of the shore located about 500 to 1,400 feat north
of the tip of the point where the beach width
varies from 20 to 50 feet,
) Cvmarships Private except for city owned street end.
) Beach Uses ILimited to residents.
)
)

Public Facilitiess: None,

Composition of Shoreg: Mostly gravel to boulders with
coarse sand in patches on the north side of groina,
The bsach described in (3) above consists of fine
to medium send above and coarsa sand and gravel
balow high water.

(8) Protective Structuress A continuocus system of concrete
and rubble masonry walls and groins. Some of the
walls are fronted by riprap revetment., The riprap
is particularly heavy fronting the wall around the
tip of the point. _

(9) Character of Dovelopment: Rasidential.
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EE, Shippan Point (West Side}

(1) Iocations Tip of Shippan Point to opposite Jack
Island.

(2) Shore Iengths 6 100 feet.

(3) Beach Width Above H, W.: Varies irregularly between
0 and 100 feet with larger width on south sids of
groinsg.

(4) Ownership: Private except for city owned street ends.

(5) Beach Usez Iimited to residents.

{(6) Public Facilitiess None.,

(7) Composgition of Shores Marshy, gravelly, medium sand
foreshore along south end. Most of shore to the
north consists of coarse sand and gravel below
high water with sandy fillets or pockets at the
south side of groins., Gradation of beach finer
with less gravel from Stamford Yacht Club south-
ward for about 1,000 feet., Isss sandy beach
above high water north of the Stamford Yacht
.Club where the foreshore is gravelly and contains
some marsh. A stubby northward trailing spit at
the north end congists of coarse sand above and
gravel bslow high water.

(8) Protective Structures: Rubble masonry and concrete
walls line most of the shore. Riprap revetment
fronts wall at south end. A system of closely
spaced groins of timber, riprap, rubble masonry
and concrete throughout the area impound material
on their south sides.

(9) Character of Development: Residential and yachb
and beach clubs. .

FF. %gke Park
1) Location: Al Cemetery Point,
(2; Shore Lexgths 2,200 feet.

(3) Beach Width Above H, Waz Generally no sand beach
except for a short length of shora 2030 feet
wide along the west side of the point.

(4) Owmerships City of Stamford,

'55; Beach Use: Public bathing beach. .

6) Public Facilities: Playing field, swings, benchas,

slides; etc.

(7) Composition of Shores: Marshy along the south and
sast sides of the point. Fine to medium sand
above and coarse sand and gravel below high water
at the bathing beach at the west side of the point.

(8) Protective Structuregs Row.of dumped stonss at gouth-
west tip of point acts as a groin. Riprap and low
walls behind the sand beach.

(9) Character of Developments: A public playground and
bathing beach,
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Southfield Park

(1) Tocations: West side of Stamford Harbor.

(29 Shore Iength: 500 feet.,

(3) Baach Width Above H. W.: Varies from north to south
between O and 30 feet,

(4} Ownership: City of Stamford.

Es) Beach Use: Public bathing beach,

(

5) Public Facilitieg: None,

7) Composition of Shores Medium sand above and coarse
sand below high water., OSeveral bedrock outcrops.
Some marsh in foreshore. Boulders, gravel, weeds,
moss and silt below low water,

(8) Protective Structureg: Riprap groin at north end.

(9) Character of Developmentz: A public bathing beach and

small boat basin. '

Cook and Davenport Points

(1) Iccation: Between Southfield Park and east end of
pocket beach on west side of Davenporit Point.

(2) Shore Iength: 3,500 feet.

(3) Beach Width Above H. W.:z Nons,

(4) Ownerships Private.

(5) Beach Usgs None.

(6) Public Facilitigss None,

(7) Composition of Shors: Coarse sand and gravel shore
behind riprap mound at norih end., Exposed bedrock
at tip of Davenport Point and at first point fo the
nerth., High water generally at walls and riprap.

(8) Protective Structuress: A riprap mound and an irrsgular
gsystem of rubble masonry walls line the shors with
riprap along the front ¢f walls which generally face
open water to the south.

(9) Character of Development: Residential,

Peck Point

(1) location: Between west side of Davenport Point and the

tip of Cummings Point.

() Shere length: 5,000 feet.

(3) Beach Width Above H. W.: Narrow sandy beach between
Peck and Davenport Points. None around east side
and south and of Peck Point. Beach width variss
irregularly from O to over 10C feet aiong the west
sida of Paeck Point and wesitward to the base of
Cunmings Point with greater width at east side of
groins., None along the sast side and outer end
of Cummings Point.

(4) Cunership: Private,

(5) Beach Uses Iimited to residents.

(6) Public Facilities: Nons,
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(7) Composition of Shores Sandy pocket beach east end,
Vediuom sand above and coarse sand below high water
along the sandy shore along west side of Peck Point
to Cummings Point. Bedrock outcrops along east
gide and outer end of Cummings Point,.

(8) Protective Structuress: Concrete wall faced with granite
blocks around east side and outer end of Psck Point
to a stepped groin of similar construction. Riprap
revetment along west side Pack Point north of stepped
groin., Rubble masonry and steel sheet plle groins
and pier along sandy beach to the west, Low dry
stone and rubble masonry walls front lawns west of
Pack Foint to and along Cummings Point,

(9) Character of Development: Residential. Iarge houses
set well behind the shore.

Greenwich

JdJd. 0ld Gresmwich
(1) Location: East shore bstween Stamford-(raeemwich
boundary and north limit of the park at Greenwich
Point,
(2) Bhore Ilsngths 8,500 feet,
233 Beach Width Above H. W.s Generally no sand beach.
4) Ownerships Private.

(5) Beach Use: Iimited to residents.

(6) Public Facilitiegs: None,

" (7) Composition of Shores Generally no sand beach above
high water. Almost continuous bedrock shore along
northerly 3,000 feet facing Stamford Harbor with a
few small sandy pockets. Occasional outcrops of
rock and small sandy pockets in shore indentations
or at structures along the rest of the shore.
Increasing amounts of marsh in the foreshore to
the south.

(2) Protective Structures: The shore is linsd with an
almost continuocus system of walls of rubble masonry,
concrete, loose stone and rubble mound construction
with walls lower along the south end of the area,

A numbsr of piers mostly along the north end. Two
offshors yiprap breakwaters and a stone groin along
the south end. A solid concrete and riprap pier
and a riprap groin in the central portion of the
area along the shore oriented generally sast and
west. :

(9) Character of Development: Residential. A private
bathing club.

A =20



‘ KK. Greenwich Point

S : (1) Location: BEntira shore of the park,

(2) Shore Iength: 16,400 feet,

(3) Bsach Width Above H. W.: Along bathing beach at east
side of point: about 100 feet wide north of the
large bathhouse and 150 feet and more, including
the dune, in front of parking areas south of the
bathhouse. A smail sandy beach up to 100 feet
wide at the northwest tip of Greermich Point at
the (reerwich Cove entrance. Generally no sandy
beach elsewhere.

{4) Ownerships: Tovm of Greemwich,

(5) Bsach Use: Public bathing beach along sandy east
shore.

(6) Public Facilitiss: Bathhouse, comfort stations,
parking and boat storage areas, fireplaces, picnic
tables, boat club building with piler and float.

(7) Composition of Shore: Coarse sand above and marsh
below high water along north end of east shore.,

Wide low water flats of medium sand along bathing
beach from the vieinity of the bathhouss and south
thereof with coarse sand above the flats and
increasing amounts of gravel to a marsh and

boulder covered shore at the southeast tip of
Greenwich Point. The east half of the south shore
is very coarse in composition with numerous boulders

N in the forsshore and offshore and considerable marsh
in the foreshore while the beach above high water
ranges from boulders to coarse sand, in places in
the form of barriser bars fronting marsh. The coarse
gravelly shore continues along the west half of the
south side and along the west side of the point
with the gradation finer to ths north to a sandy
baach at the nortlwest tip. The Ureenwich Cove
shore along the north and west sides of Gresnwich
Point is composed of marsh with a small amount of
gand above the marsh along the causeway or neck
along the north end.

(8) Protective Structures: Dumped stone fronting rubble
masonry wall at bathhouse and concession stand (east
shore), Dumped boulder revetment along a considerabls
pertion of the east half of the south shore, Rubbls
masonry wall along edge of road at south shore south
of large pond, Riprap protects the shore to the
west of the wall along the south and west sidas of
the point, the revetment much heavier around the
southwest tip. Riprap discontinued along about
400 feet of the west shore opposite small pond.
North end of west shore protected by riprap and
low dry stone wall.,

(9) Character of Development: A large public park for
bathing, boating and picnicking.
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1L, Elias Point = Todd Point - Cos Cob Harbor '

(1) Iocations From the tip of Elias Point to Todd Peint
and the pisr and boat slip at the Cos Cob Harbor
entrance . '

(2) Shore lengths Approximately 6,000 fest. :

(3) Beach Width Above H, W.: Nons sxcept in pockets.,
Pocket ot west side Elias Point causeway 10—

15 feet. Pocket beach west of and adjacent to
Todd Point 15-~20 feet.

(4) Ownerships Private.

(5) Beach Use: Limited to reS:Lden'tm,

(6) Public Facilitiess None.

(7) Composition of Shores Exposed bedrock at tip of
Elias and Todd Points and gemerally along the
shore westward into Cos Cob Harbor. Fine %o
medium sand above and coarse sand and gravel
below high water along the west side of Elias
Point. Fine to coarse sand above high water in
the pocket wesgt of Todd Point,

(8) Protective Structures: Rubble masonry walls lins
the FElias Point causewsy, the shore westward to
Todd Point and the shore behind the pocket wast
of Todd Point. The pier with boat slip at the
west end is earth £illed behind a dry stone wall,
A rubble masomry and concrete pier at the south-
west point.

(9) Character of Development: Residential. Iarge houses
well behind the shore. Open land newly subdivided
into lots.

Mi. Mead Point .

(1) Iocations From Cos Cob Harbor entrance opposite
Goose Island 4o and around the tip of Mead Point
and Brush Island.

(2) Shors lensth: Approximately 9,500 feet (Excladlng
Saw and Horse Islands).

(3) Bsach Width Above H. W.: No sand beach except in
small pockets.

(4) Ownerships Private.

(5) Beach Use: Limited to residents.

(6) Public Facilities: None.

(7) Composition of Shores An irregular shore characterized
by numercus outcrops of bedrock. A small sandy
pocket beach at the foob of Indian Field Road
congists of medium to fine sand above and coarse
sand and gravel bslow high water. Artificial
filling comnecting the mainland near the end of
Mead Point to Brush Island and reclaiming marshy
area along east side of Indian Harbor north of
Brush Island in progress during May 1955,
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(8) Protective Structuress Considersble portions of the
shoraes of Saw and Horse Islands and the mainland
north and east of the foot of Indian Field Road
are lined with rubble masonry walls, generally
low and fronting lawns near the water's edge.
Considerable riprap piled at the end of Mead Point,
A riprap jJjetty or breskwater from Mead Point part
way across boat basin formed betwsen the point and
Brush Tsland.

(9) Character of Development: Rssidential. Iarge nLouses,
mostly set well bshind the shore.

Benedict Point

(1) Locations The outer end of the point vetween Tndian
Harbor and Smith Cova.

(2) Shore Iengths: Approximately 1,800 feet (about I, 200
feet along east sids and 600 fest along west side},

(33 Beach Width Above H. W.: No sandy beach.

(4) Ownerships Private.

(5} Beach Use: Limited o rssidents.,

(6} Public Facilitiegs Nons,

(7; Composition of Shorez A bedreck point.

(8) Protective Stryuctures: Concrete and dry stone walls
rotect lamms. A timber erib wharfd and fender on
east side. )

(9) Character of Developments Large widely spaced resi-
dances,

Steamboat Road Point

{1) Location: Outer end.

(2) Shors Iength® Approximately 90C fest.

(3) Beach Width Above H. W.: Nen »

(4) Ownership: Private except for town pier at end of
Steambe~t Road,

(5) Baach Use: None,

(6) Public Facilitieg: Pier.

(7) Composition of Sh Shore : Badrock and sione fragments
with swall amounts of coarse sand and gravel in
indentations.

(8} Protestive Structuress High rubbis masonry walls
along the east and west sides., Rubble masonry
and dry stons wall azrocund golid pier capped with
soncrete .

(9) Character of Development: Yacht Club si west side
of outer end of Point. Residential aorthward
along east shore. Commercial harbor arsa north-
ward along west sids.

“Pisld Point

(13 Location: The east and west shores including Ruwdj
Island av the Greenwich Harvor sutrance and wwe
shore Lo tie start of the sandy beach alt the haad

PR} . I ) . 2,3,
AT Bhe ceve on the -=st sida.
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(2} Shore Iengths 5,600 feat.

(3} Beach Width Above H, Wes Gensrally none. A4 small sandy
pocket on south side of Round Island up to 50 fzot
wide and about 300 feet long.

(43 Ovmnerships Private.

(5) Beach Uses Iimited to residents,
(6)

(7)

Public Facilitiess Nons.

Compogition of Shores: Bsdrock and rock fragmsnts at
Round TIsland. A small sandy pocket beach at the
sovth side of Round Island., A marshy and gravelly
shore with scattered boulders to the south of the
pocket heach. Bedrock atd the first projection
soutir of Round Island and along the shore to and
around the scuth tip of Field Point, lthe bedrock
in places exposed continuvcusly. Couposition
coarser arcund the soubth and, - No marsh at the

uter tip. Marsh in the foreshore near ths head
of iths pocket or cove along thie west side along
with boulders, cobbles, gravel and small smounts
of coarse sand.

(8) Protective Structuress Portions of the bluffs along
the cast and wesl shoras ape prolscted by iloovse
steng or rubble masonry walls or riprap revetmont.
Rubble masonry walls south of Rownd Tsland ars
excaeptionally high. Many open plers along the
ghora.

(¢) Character of Developments: Large residences set

well behind the shovre.

Belle Havsr

(1) Locations From sast end of pocket beach adjacent

to Field Point westward to Byram Harbor.

(2) Shore Isneths 4,100 feet,

(3) Beach Width Above H, W.: About 60 feet at the sandy
pocket adjacent to Field Point., Little or no
begach fronting walls elsevwhers,

(4} Ownerships Privabe.

Egg Beach Uses Private beach club at east end.

(77

) Fublic Facilitiess Hons.
Composition of Shore: Msdium sand sbovs and coarse
gsand below high water at pocket beach at east end,
A generally coarse shore to the west with occasional
outerops of bedrock and soms marsh in the foreshore.
(8) Protective Structures: Shore generally lined with
rubble masonry walls, Dry stons walls enclose a
small boal basin at the east side of the Balle
Haven shore.
(9) Character of Develonment: Private besch club and
yacht ¢lub along sast shore. Large private resis
dences along the south and west shore.
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RR. ram Park
.%1) Location: West side of Byram Harbor.
(2) Shore Iength: 1,200 feet.

(3) Beach Width above H. W.: Bathimg beach along
northerly 300 feet varies from about 150 fest
at north limit to 75-100 feet in front of the
bathhouss and no bsach at the south end, The
rest of the park area is a muddy cove with
generaily no beach fronting walls above high
water.

(4) Ownership: Town of Greenwich.,

(5) Beach Use: Public bathing beach at north end.
Small boat storage area and boat basin along
cove south of bathing bsach,

(6) Public Facilitiess Bathhouse.

(7} Composition of Shores Fine %o coarse sand above and
coarse sand, gravel and rock fragments below high
water along north end. Muddy shore and bottom
in cove south of bathing beach,

(8) Protective Structurss: Rubble masonry groin at north
end and a shorter concrete capped stone groin at
the south end of the bathing beach. Stone wall
along shore to the soubth.

(9) Character of Development: A public bathing beach
and small boat basin,

55, ram Shors
El} Tocations Between Byram Park and Byram Point.
(2) Bhore Isngth: Approximately 8,000 feet.

(3) Beach Width Above H. W,: Generally nons except
in small pockets and at Byram Point at the south
end which has a width of sandy beach frenting a
lawn of up to aboul 150 feet.

{4) Owperships:s Private,

(5) Beach Use; Limited %o residerts.

(6} Public Facilities: None.

(7) Composition of Shores Mud flats at low water st the
north end in the vicinity of Hucklebarry and Shore
Islands. ©Shore characterized by rock outcrops to
the south with water generally at sea walls at
high tide. At the south end at Byram Point, there
is a fine to medium sand beach above high water
and medium sand, gravel and cobbles below high
water,

(8) Protsoiive Structuress Dry stone and rubble
nasonry walls protest part of the shore. There
ars many light piers along the shore. A riprap
jetty at the tip of Byram Point,

{9) Character of Development: Residentaal.




TT,

Iittle Captain Isliand (Island Beach)

(1) Location: In Long Lsland Sound opposite Gresnwich

Harbor.

(2) Shore lengths: Approximately 1,700 feet.

(3) Beach Width Above H. W.: Sand beach along north
shors about 100! wide at e;?t end at pler,
decreases westward to 157 L and then increases
to 50% L at west end at groln. Along east
shore sand bhaach about 50% wide near pier and
daecreases southward to no beach at south end.

No sand beach along south and west shores.

(4} Ownerships Town of Greerwich.

{5) Beach Uses Public bathing beach.

(6} Public Facilities: Bathhouse, restaurant, pavilion
and pler.

(7Y Compogition of Shore: Sandy beach along the north
and sast shore. 4 coarse gravelly boulder strewn
shore along the south and west side of the island
with high water generally at protectivs structures.

{8) Protective Structures: A rubble masonry wall behind
the sand beach and in the vicinity of the bathhouss
along the north and east shores. A steel sheed
pile bulkhead along the south and west shore
fronted throughout most of its length by riprap
and by masonry slope paving at its east snd,

A riprap groin at the west end of ths north
shore .

(9) Character of Development: & public park and bathing

baach, '
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APPENDIX B

GEQLOGY

1, QGenersl, -~ The shore line of Comnecticut is the result of
a complicated series of geological changes. One of these changes
led to the erosion of » lowland known as the Sound Lowland. This
erosion was interrupied by a climetic change which resulted in the
formz=tion of a great ice sheet, This ice sheet or glacier, moving
under ithe impulse of gravity, carried a tremendous amount of
debris gathered from the country over which it passed. In
Connecticut, it scraped away a2lmost all of the thick mantle of
soil and decomposed rock in its path. ¥uch of the material was
sbrewn over the surface of the state 28 the glacier advanced and
retreaved 2nd it forms the present unevenly distributed soil which
varies in depth from G to 20 or more feet. In addition to glacial
erosion and deposition, a subsidence of this region occurred
which might have been due to the enormouvs welght of the ice sheet,
When the lce dissppeared, the Sount Lowle.d was below sea level
and the invading waters separated Long Islsad Zrom the mainland,
These waters now constitute Loug Islend Sound,

2, Since the witindrawal of the glecier from Commecticut,
there has been a change in tine level of the land with respoet to
the level of the sea, Tndis resulted in tae subnmergence of land
masses. The wost recent submergence 1s esbimated o5 sboubt 20 to
25 feet, BSince thet period relative movements of the land and sea
ceasecd and the reletion of the elevation of the laud te bhe waters
of Long Island Sound hes remained constant. Tue last change in
level or the land masses with respect to the level cf the se=a
resulted i the preseat day shore line of submergence haviug all
the irregularities of such & shore line due to the drowning of
coastcl vaileys,

3, Commecticut is =0 present in a pericd of erosion.
Brosicnal Jorces sre workiug to the reduction of land masses 1o a
surfzee worn 4ow: neariy to a plain with streams transporting
materizls from {the uplands to the lowlands., Along the coast waves
attack the shore line btending to ent back 211 hesdisnds, building
and rebuilding bars and spits of materisls from eroded headlands
until a regulsr even shore line is produced,

L. Tne shore line of Connecticut is in a youwthful stage of
developrent. Tne bedrock along the srore even on  tie mest exposed
promentories, hes not been so much as trimmed by wave erosicn,
Beaches around tue headlends zre composed of boulders and cobbles
from the reworking of tiie local till and slong the shores of
embayments of sand and gravel from the reworking of the lowest
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glaciolacustrine deposits left unsvomerged. These unconsolidated
deposits have been gently cliffed and have retrograded but slightly
while the stretches of bedrock have not been retrograded at all. The
depositional shore features avre derived almost entirely from the un~
consolidated glacial devosits and are therefore best developed where
the latter are most abundant.

5. The shore line of the study area gains its dominant traits
from the occurrence of many hard rock outcrops at the waters edge.
It is therefore more irregular and more lacking in depositional and
erosional features than the shore adjoining it to the east. The
Norwalk Islands off the mouth of the Norwaslk River are composed of
glacial debris and have therefore suffered extensive erosion,
Material derived from their erosion hess formed numerous depositional
shore features, Long Neck and Shippsn Points are the only shore
line features between Norwalk and Stamford which do not owe their
shape mainly to the outcropping of hard rock at the waters edge.
Both points are at least surficislly composed of glacigl drift.
Artificial f£illing has altered the natural depositional features of
tie outer end of Shippan Point, West of Stamford the shore is
composed alternately of crystalline rock and drift with tne charac~
teristics of a crystalline shore line somewhat more prominent. :
Greenwich Point is the most nobiceable feature of glacisl origin
and presents the typical, even, mature shore line of most forms come
posed of unconsolidated material., Depositional features are not as
common 28 along shores composed largely of unconsolidated materials
but good bathing beaches exist, fredquently of the pocket beach type
whers the sand is held within the projections of two rock points,
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TIDES

1. General Characterisvics. = The tides along tie shore of
the State of Connecticut are of two types. The eastern sector from
Watch Hill Point, Rrode Island, to Cornfield Point, Connecticut, is
subject to the normal ocean or progressive weve itype of tide which
canses hgh water to oceur 2t incressingly lester times as it
orogresses from esast to west. The western sector from Cornfield
Point, Commecticit, to tie entrance te Bast tiver, New York, is
subjeet to the statlonary weve type of tide which causes high and
low wabers to occceur almost simulbaneously at all peinbs within this
sector, while the range of tice increases in a fairly uniform
mammer from east to west.

g, Tidsl Range. - Tidel range data Tor points along the snore
of Connecticut are given in tide tables puvlished by the United
States Department of Comerce, Coast zng Geodetic Survey., These
are tgbulated belows -

. Maan Spring Reference Time

Location Hange  Range Station Interval
Stonington, F, Is, Sd. 247 3.2 New London -0 35
Noank, Mystic R. Entrance 2.6 361 " t =0 30
New London, State Pier 2,6 3.1 " w 0 00
Millstone Point 2.7 3.2 L +0 Gh
Saybrook Jetty 3.5 1.2 " H +1 00
Duck Isiand LeS D3 Bridgeport -0 35
Madison Lo9 . 5.8 1n -3 30
Felkner Island Soly 6.l1 " =0 25
Money Island, The Thimbles 5.6 6.6 g -0 20
Branferd Harbor 5.9 740 i =0 15
New Haven Harbor, Entrance 662 T3 LA =0 15
Milford Harbor 6.6 708 i =0 10
Stratford, Housatonic River 5.5 6.5 it +0 10
Bridgeport . . 6.8 8,0 " 0 00
Biack Rock Harbor, Entrance 6.9 8ol " -~ 05
Saugatuck River, Entrance 7.0 8.3 " -0 05
Seuth Norwalk 7.1 8.1 i +0 10 -
Greens Lecge T2 8.5 1 ~0 05
Stamford 7.2 8.5 it 0 00
Coscob Harbor 7.2 8.5 f +0 05
Greenwich Tolt 8.7 " 0 00



5. Tidal Observations - New Loudon, Bridgeport and Coscob, =
A primary tide station is maintained by the United States Toast and
Geodetic Survey ot New London. Dsily tidal observations at New London
for a nine-year period, from June 12, 1938 to Juce 30, 1947, show that
“tides exceeded the height of the plane of mean high.water by one foot
or more 880 times, by two feet or more L) times and by three feet or
more 9 times. The aversge amual frequencies of these high tides
duriug the above period were 98, 5 and 1, respectively, for tides 1,
2 and 3 feet or more in excess of the mean high water plane, Daily
tidal observations were taken in Bridgeport Harbor during the periods
from Jenuary 1911 to June 1915 and from July.lY32 to October.l93b.
Anzlysis of these observations shous that the aversge snnual frequen-
cies of the high tides were 86, 6.5 and 0,7, respectively, for tides
1, 2 and 3 feel or more in excess of the meai. nigh water plare, Come-
parifaon of the New London and Bridpeport cbservations i:dicates bhat
the frequencies of occurrence znd excess heipgnts of extreme high tides
are similsr, The only daily tidal obssrvetions availeble within the
study ares ave those taken at Coscob Herbor duriug May 1 - September
30, 1933. A comparison wss made petwesu corvesponding high tides
duricg the sbove period at Coscot and Bridgeport Herbors which
exceeded the height of the plane of mean nigh water by one foot or
more to debermice whebher variations from the mesn range were alike,
Tie largest difference between the vardations was 0.3 of a foot and
it occurred 5 times. A difterence of 0.2 of a foov occurred 11 times,
of 0.1 0f & foot 33 times and the variation was exsctly alike 13
times., The close agreement betireen the wvariatious in tidal heights
from the planes of mesn iigh water at Cozcob and Bridgeport wudicates
thet observavions et either locaulon can be used for determining the
neignt ol extreme high tides at the other locations., Similarly,
since toe frequency and height of extreme nigh tides at Bridgeport
~re similar to those at New London, it is considered that observations
at New London, for which a longer perioc of record is available are
applicable to t..e study area.

Lo Extreme Hurricane and Storm Tides. - Elevations of high water
marks referred to the plzne of mesn low wabter have occurred as
follows:




Hurricane Hurricane  Southeast TNortheast Hurricane

21 Sept  1h=15 Sept Storm Stom 31 Aug
Location 1938 194y 25 Nov 1950 7 Nov 1953 1954,
High Water Elevations Above Mean Low Water

Stonington 11.0 TsT 7.6

Mystic 10,8

Noank 10.3

New London  1l.1 7.6 . 8.1 Tol 10,5

01d Lyme Y

Saybrook 13.h 8,0 8.75 9.5 10.8

Clinton 9.0 97 1.1

Branford 11,8 10.9

New Haven 13.0 10,8 11,7 13,9

Miiford | ile3 il.3 12:3
~ Housatonic R. 12,1

Bridgeport 13.8 12,0 12,1 12,6

Southpord 13.h

Black Rock Hbr 12,2

Saugatuck R, j2,0

South Norwalk 11,6 12,1 12,8 13,3
Five Mile R, 12,1 12,3

Rowayton 1.3

Stamford 15.6 12,9 C 13,8
Greenwich 15,0 13.5 12,2 11,2

C w3



N

APYENDIX D
. STCRMS

1. TIropical Storms. = Hurricanes can be defined as tropical .
cyclones with a central barometric pressure of 29,0 inches or less
ard winds near the center 75 miles per hour or more in some points
in the path, In the northern hemisphere they are known to consist
of winds revolving in a counter=-clockwise direction aboul a calm
center or "eye,.® This calm center has an average diamegter of
approximately 14 miles. The diesmeter of hurricanes variss cone—
siderably, some being 50 to 75 miles; the majority greater in many
instances exceedlng 500 miles, Winds at the outer limits are
usually light increasing to moderate and gusty toward the center,
and they blow with great fury adjacent to the '“eye.® Hurricanes
move bodily along a path in a motion of translation at an average
speed of approximately 12 miles per houwr. The greatest damage
caused by these tropical cyclones to shore areas is due to the inw
undation which usuwally accompanies thems This is especially true
where there is a bay to the right of the point whers the hurricans
center moves inland., The rise of water in Narragansett Bay,

Rhode Island, during the hurricame of September 1938, which moved
inland west of this bay is an example of the devasta‘hlng effact
which such a condition can engender. The strong currents created
by hurricanses is an important factor in the destruction caussd by
such storms. Only a few hurricanes which have passed through the
New England area are known to have caused considerabls destruction.
Ivan Ray Tannehill, in his book ®Hurricanes," mentions ten which
occurred between 1635 and 1944. The paths of gseveral of these and
some more racent ones are shown on Plate 2., The most destructive
in New England struck on September 21; 1938 and August 31, 1954,

Past hurricanes point to certain attendant characteristics which

can be expected to result in great damage., The 1938 and 1954
hurricanegs struck about normal to the shore line at a tims when
tides were high. The 1944 hurricane struck obliguely to the shore
at low tide., The latter hurricane did not produce the imundation
arnd consequent destruction which occurred during the former.

2., Hurricane of September 21, 1938. = On September 21, 1938,
the New England area was struck by a devastating hurricane which
originated around the Cape Verde Islands. It travelsd in a curved
path in a northwesterly and then northerly direction, arriving in
the New England arsa during mid=—afternocn of the 21st of September.
Tt entered Connecticut with its center Just west of New Haven at
3330 pola, E.8.T., and continued northward at 50 to 60 miles per
hour. Its eye was clearly observed at New Haven. Winds that were
easterly since noon died down between 3:00 and 4300 p.m., and were
then followed by increasing southwesterly winds. The region of
strongest wind lay in the dangerous semiwcircle about 75 miles to
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. the right of the storm center, Minimum baromeiric pressures were
repoerted as followss at Bridgeport 28,30 inches, at New Haven 28,11
inches at 3:50 p.m., at Hartford 28,0k inches at L:17 p.m, They
dropped gradually until noon, and then dropped rapidly to their
lowest pressures until about ;300 pem. Pressures then rose rapidly
until 8200 p.m., when the noon pressure was attained, then rose
gradually, Maximum wind veolcities in miles per houwr for five
minute periods and for gusts, respectively, were observed as follows:
New Haven 38 and 46, Hartford 46 and 59, over an area 80 miles wide
from Sgybrook, Commecticut, to Marthas Vineyard, Massachusetts, 70
to 90 and probably in excess of 100, The precipitation directly
attributable to the hurricane is difficult to determine due to the
fact that it rained for two days before it reached New Englend. The
total precipitation ranged from 2 to 5 inches along the Connecticut
shore, the major portion of which was probzbly directly due to the
storm. Tides rose above their predicted heights., Tidal heights
were increased more to the east of thehurricane cemter than to the
west because of the counter-clockwise wind rotation. HReported high
tide during the hurricane occurred 2 to 2-3/l hours befors the time
of predicted tide. The effect of the hurricane was an addition of
about 9 to 10 feet to the predicted high tide at the entrance to
Long Island Sownd, this addition decreasing to 7 feet at Bridgeport
ard increasing to 9 feet at the west end of the Sound,  Wave action
accompanying the storm produced a devastating effect upon the shore
line, pounding it mercilessly and resulting in widespread damage,
Wave heights ranged from 10 feet at New London to 15 feet at New
Haven and Bridgeport, ' '

3, Hurricane of September 1li=15, 1%Lk, = On September 1,
194}, the Wew England area was struck by a tropical hurricane
which originated in the West Indies, This hurricane traveled in
a northwesterly then northerly direetion to Cape Hatbteras, thence
swerved north northeast across Long Island, reaching the mainland
in the vicinity of Westerly, Rhode Island about 11:00 P.M,, E.S.T.
From there, it proceeded northeastward scross Providence, Rhode
Island, and thence followed closely along the New England coast
and passed over Newfoundland and out to sea., The greatest wind
intensities occurred to the east of the storm center. The calm

. during the passage of the Meye® and the shift in the wind directiom

after its passage, were clearly noted at Westerly and Providence,
The following minimum barometric pressures in inches weéere reported
in the Connecticut area on September 1z New Haven 28,86 at 9:50
p.m.3 Hartford 28.94 at 10:50 p.m.; Fishers Island 28.L1 at 10:45
DP.M.§ Groton 28,40 at 11:00 p.m.- Westerly 28.30 at 11:00 p.m.s
Block Island 28.3L at 11:09 p.m. Maximmm wind velocities in miles
per hour for five minute periods and for gusts, respectively, were .
reported as follows: New Haven N 33 and NE 38, Hartford N 50 and

N 62, Block Island SE 82 and SE 88, gusts only New London 70 and
Westerly 75, Ousts were mostly estimated. Heavy rainfall was
reporbed practically throughout the coastal portion of the Providence
District, which extended from New York State to Cape Cod. In
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Providence, a total of L.U9 inches fell from 5:55 p.m, to midnight
on 1l September, Tides rose above their predicted heights. The
hurricane effect occurred on the ebb tide from about 3 to 5 hours
after predicted gravitational high water in the area from Watch
Hill, Rhode Island to Woods Hole, Massachusetts,

L, Storm of November 25, 1950, = On November 25, 1950, the
New England area was struck by an east to southeast storm which
moved north northwestward from Virginia, reaching Connenticut dure
ing the early hours of the morning and continuing thrmough Massa- = .
chusetts until the early hours of the 26th. Interior Comnecticut,
nearer to the storm center, recorded gusts up to 100 miles per
hour, Sustained five-minute winds of 34 miles per hour and greater
were recorded at New Haven during each hour from 1300 a.m. to
5300 p.ms The prevailing wind direction was southeast, Maximum
velocities recorded at New Haven were as followss fastest mile,
57 m.p.h. and maximm gusts, 66 m.p.h., and 77 m.p.h. {5=second
gust), The above maximums were probably exceeded between 8:00 p,.m.,
and 9:00 p.m,, a period for which ne veolcities were recorded. The
wind died down suddently after the above period. Heavy rainfall
generally exceeding two inches oceurred during the night of the
25th=26th in southerm New England, Tides rose in Long Island Sound
above thelr preaicteu heights, Floed tides which occurred about
midday of the 25th exceeded predicted tides by about 5 feet from
Bridgeport eastward along the Connecticut shore and up to 6 feet
west of Bridgeport to Greemwich, At 9:18 p.m., on the 25th at New
London, the flood tide reached 6,1 feet above its predicted height.
The storm subsided before the time of high tide along the western
part of Connecticut, and the night tides did not reach the maximum
heights which ocenrred during midday. Shore damage along the
Connecticut shore was widespread, The greatest amount of shore
damage occurred west of New Haven, Wave action was exceptionally
violent causing considerable destruction to coastal highways, sea
walls, cottages and small craft,

5. Hurricane of August 31, 1954, = Hurricane Carol eatered
southern New England on August 31, 195h. It traveled in a north
northeastward direction from a central position about 100 miles
off the Virginia Capes at midnight of August 30th and swept over
the extreme eastern end of Long Island nine hours later, Its
center moved on a northward course up the Connecticut-Rhode Island
border into east central Massachusetis, Sustained winds and gusts,
respectively, were recorded as follows: New Haven 1O N and 65 N;
Block Island 100 SE and 135 SE; Providence 90 ESE and 1053
Nantucket 72 SE and 77 ESE; Boston 86 SE and 100 SE; Portland 69 E
and 78 E, Minimum barometric pressures and total precipitation,
respectively, were recorded in inches as follows: New Haven 28,77
(0910 EST) and 2,753 Block Island 28,10 (1000 EST) and 3,313
Providence 28,69 (10L5 EST) and 2,79; Nantucket 29.32 (1100 EST)
end 1,89; Boston 28.83 (1118 EST) and 2,603 Portland 29,15 (1412
EST) and 2,26, The hurricane was most violent during the morning
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over the region extending eastward 100 miles from the center line of
passage, OSustained hurricane winds ravaged extreme easterh Commecti-
cut, Rhode Island and Massachusetts., OSimilar but lesser devastation
occurred in the strip of Massachusetts and Connecticut west of the
hurricanets center line to the Connecticut River, Damages from
flooding occurred at low shore areas throughout Comnecticut as a
result of extremely high tides, Damages from wave sttack were particu-
larly severe only east of the Comnecticut River, increasing in severity
to the east with the greatest damesges in the town of Stonington. Some
damages due to wave attack occurred between New Haven and the Commecti-
cut River at shore developments which were particularly vulnerable
because of their locations at low beach areas, The greater part of
all statewide losses resulted from water damage to industrial plants,
business establishments and shorefront residences while east of the
Comnecticut River heavy losses resulted from damages to fishing and
pleasure crsft and harbor facilities and physical destrpction of
shorefront residences and bathing beach establishments.,

6. Storm Data. - Sumaries of records of winds equal to or
greater than LO miles per hour at New York City and 32 miles per hour
at New Haven and Block Island, compiled from United States Weather
Bureau data covering the periods indicated, are tabulated below:

Winds Equal To or Greater Than L0 Miles per Hour
N

New York City, N, ¥,, 1911-1947

Direction Number Percent of Total Probable Number in 100 Years

N 73 5 197
NE. 29 2 80
E- 15 1 %0
SE hh 3 118
s 117 8 316
sw 88 3 236
W 161 11 L3k
NW 93h 6l 2527
TOTAL  1L61 100 3948

Winds Equal To or Greater Than 32 Miles Per Hour

New Haven, Connecticut, 1905-1947

Direction Number Percent of Total Probable Number in 100 Years

N 38 15 88
NE I 15 ' 0.
E 12 5 _ 28
SE 21 9 56
8 Lo 15 93
SW 25 10 , 58
W 3L 13 79
L) _hé A8 107

TOTAL 260 100 p.y 599



Winds Equal To or Greater Than 32 Miles Per Hour

Block Island, Fhode Island, 1936=19L5

.~ DPirection Nuwmber Percent of Total Probable Number in 100 Years

N 78 10 780
NE 102 13 1020
B 63 . 8 630
SE L5 6 150
s 2l 3 210
SW 35 L 350
W 117 1 1170
NW 33 12 3110
TOTAL 805 100 8050

7. Analysis of Storm Data, « From the observed data the
probable 100-year frequency of occurrence of storm winds from various
directions has been estimated, Storm winds occurring at New York and
Block Island are similar in that they show a high preponderance in a
northwest direction but their frequency of occurrence is not compar=
able since 40 mile per hour winds are listed for New York and 32 mile
per hour winds are listed for Block Island. At New York City during
1947 there were 110 winds of 32 miles per hour or greater, as against
only L2 winds equal to or greater than L0 miles per hour, Applying
the ratio (110/42 = 2.6) to the total number of winds listed in the
table above for New York City (2.6 x 3948), it appears that approxi-
mately 10,300 winds of intensity equal to or greater than 32 miles
per hour can be expected during & 100-year period as against 8050
at Block Island.

Storm winds ot New Haven occur without any marked differ
ences in frequency from the west clockwise around tw northeast and
from the south, New Haven is located in a lowland which runs
generally north and south. Winds in the lowland are direcited in a
north=-south direction, creating wind conditions that are peculiar
to New Haven, Hecords for Block Island and New York City give a
more accurate picture of the direction of wind expectancy in Long
Island Scund. The Connecticut shore is well sheltered by Long
Island, Figshers Island, and other islands extending to the east,
Therefore, neither the frequency nor intensity of stormeg occurring
at Block Island and New York City can be expected to occur along
the Connecticut shore,

8., Storm Damage, - The following selected accounts, mostly
condensed from newspaper reports, indicate the type of storm damage
experienced in the study area,
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Location

Norwalk

Norwalk

Stamford

Greenwich

Norwalk

Norwalk

Stamford
Greenwlch

Darien

Norwalk

Stanford

Norwalk

Norwalk

Account -

Dec, 1h, 1917, Soutmest. storm, heavy seas,
Much pr_'op'erty damage along shore.

Oct 1. 1920, Southwest storm, heavy sea. A
record stom. A number of cottageswrecked
on Bell Island,

Nov. 17, 1926. Southeast storm, 50 m.p.h.
gusts, heavy rains, Halloween Park Beach
damaged. Much shore property and small craft
damage.

Oct. 13, 1927. Southeast storm, heavy seas.
Much damage to shore dwellings, Yachis
driven ashore,

Mar. 28, 1932, Northeast storm, high tides,
huge seas, heavy rain. Flooding of Meeker
foundry causes §5,000 damage.

Nov, 17=18, 1935. Northeast storm, heavy sea,
tides above normal. Cellars on Bell Island
flooded,

Nov, 17-18, 1935, Same storm as above, Shore

homes damaged by waves,

Nov, 17=18, 1935, Same storm as gbove. Pier
and sea wall destroyed.

Septi, 19, 1936, Northeast storm, L5 m.p.h.
gusts, hurricane in Atlantic, Several docks
destroyed,

Jan, 25, 1938, Southeast storm, heavy seas
and rain, Dock and piling at Yacht Club
destroyed, Wooden abutment swept away at
Crescent Beach, Bell Island,

Nov., 30, 194}, WNortheast storm, high tides,
huge waves, Heavy damage to boatyards,

 Nov. 29, 1945, Northeast storm, huge waves,

extreme high tides. Sections flooded at
Bell Island and Rowayton,

Nov, 25, 1950, Southeast storm, Estimgted
damages $§559000a Buildings, sidewalks and
pier damaged at Calfpasture Beach. Bridge
washout at Shore Haven. Harborview inundated
and buildings damaged. Bath-~house, pier and
sea walls damaged at Roton Point., Houses
damaged on Sheffield Island,
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Loestion Account

Darien Nov 25, 1950, Same storm as above, Esti-
mated damages $150,000, Pratt Island inune
dated and one home lost. Sand blown onto
parking area at Pear Tree Point Beach.
Fences, fromt porch and accessories damaged
at Tokeneke Beach Club., Tides swept through
first floor of Noroton Yacht Club, causing
excessive damage.

Stamford Nov, 25, 1950, Same storm as above. Cummings
Park and nearby Quonset Hut housing project
flooded; 350 homes under five feet of water.
Sea wall knocked out at Southfield Beach,
Bath~houses at Iriquois Beach Club severely
danmaged.,

Greenwich Nov. 25, 1950, Same storm as above, Bathe
houses washed away, bungalows battered, pier
destroyed, sea wall slipped and land washed
away at Island Beach., Part of Greenwich Point
causeway washed out. Sea walls destroyed
between Byram Point and Rocky Neck, Paris of
sea wall washed ocut at Belle Haven Beach Club
and dance floor submerged. Bath-houses and
other buildings smashed at Rocky Point Beach
Club. ,

Norwalk Nov, 6=7, 1953, Northeast storm. Homes and
buildings flooded along the waterfront. Minor
damage to sea walls and reads.

Stamford Nov, 6=7, 1953, Northeast storm, Homes and
bulldings flooded along the waterfront. Minor
damage to sea walls and roads. '

Greenwich Nov, 6«7, 1953, Northeast storm. TFlooding of
homes in low sections. Minor damage to roads,
piers and sea walls, Erosion at Island Beachs,

9. Exposure of the Shore. = The shore line has a general east
northeast to west southwest orientation with open water to the south
and east, Storms causing damages reportedly approach from the north-
east, southeast and southwest. The febches over which waves can be
generated are limited by -the length and width of Long Island Sound.,
The longest fetches exist to the east northeast and east, Due to the
narrowing of Long Island Sound to the west, fetches to the southerly
and southwesterly directions are greater opposite the east end of the
study area than opposite the west end, The lengths and directions of
fetches are approximately as follows:z
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Fetch (Miles) Fetch (Miles)

Direction From Egst Tdmit From West Limit
East Northeast 85 98
Bsst 53 57
Southeast 16 8
South _ i1 8
West Southwest 26 10

Records of winds at New York City (Plate 5 and Paragraph 6, Appendix
D) indicate that the prevailing winds and the greatest frequency of
storms cccur from the nortlwest, s direction from which the shore

Line is sheltered.r Winds and storms from the south, clockwise around
to the west occur rext in the oxrder of frequency. Waves generated

by such winds can attack the shore. Winds and stomms approaching

from the directions of greatest fetch, northeast to east, occur less
often than from any other quadrarnt, All shore areas are not exposed
to wave attack from all the directions listed above. Natural protection
is afforded the east end of the study area by the Norwalk Islands., Due
to its irregularity much of the study area is sheltered by adjacent
projecting shores and headlands, The intensity end frequency of storms
which can affect the shore are less than at New York City because of
the shelter provided by Long Island. The shore is sheltered from the
prevailing storm direction and storms from directions which can cause
damage are relatively infrequent,



APPENDIX E

SHORE LINE AND OFFSHORE DEPTH CHANGES

1! Basic Datas. - Plans showing the locations of the shore line and
the 6, 12 and 1B-foot depth contours during the years 1835-38, 1884.86
and 1933 were prepared by the Beach Erosion Board from United States
Coast and Geodetic Survey data. For this study a field survey was run
during 1953 locating portions of the shore line and determining eleva-
tions apd depths on selected profiles. Iocations of other portions of
the shore were determined from serial photographs flown during 1949.
Shore line and offghore depth changes are shown on Plates 7 to 1k,
inclusive. Due to the scale {1:10000) used on available maps, it is
obviously difficult to measure small changes with accuracy. Change
deseriptions contained in the following peragraphs have therefore been
limited to those large enough to permit measurement. Amounts of change
when given in feet are necessarily scaled distances and, therefore,
approximafe. Due 1o the irregular mamner in which many of the changes
have occurred, nc abtempt has been made to describe sall changes in
minute detail. The changes described can generally be considered accu-
rate in indicating the trend in the area and approximste only in
indicating the actual quantitative change.

2. Saugatuck Shores. - This area includes the peninsula exbending
eastward from Shore Haven to the mouth of the Saugatuck River. The
principal shore line changes since 15835 have occurred along the outer
or eastern end of the peninsula and along its south shore. Shore line
changes between 1835 and 1933 consisted of recession ¢f Bluff Point of
sbout 550 feet, a small amount of recession, generally less than 100
feet, glong the north half of the eastern end of the pehinsula adjacent
to Biuff Point and continuous recession, varying between 200 and 500
feet, along the south half of the eastern end of the peninsula adjacent
0 Seymour Point. Shore line changes along the south gide of Sauzatuck
Shores, alsc between 1835 and 1933, consisted of recession of up to 150
feet along the T00 feet of shore adjacent o Seymour Poink, accretion
or seaward movement of the next westerly 1500 feet of shore, generally
less than 100 feet, and thence a large irregular recession in places
exceeding 1000 feet along the marshy shore avea adjacent tc Shore Haven.
The only appreciable shore line changes between 1933 and 1953 consisted
of recession of 50 to 150 feet along the rortherly bhalf of the east end
of the peninsula adjacent to Biuff Foint and northward recession of sbout
150 feet and westward growth of about 850 feet of the spit trailing west-
ward frorw the south shore. Some of the changes in the Saugatuck Shores
area resulted from artificisl f£illing arcund 1925 and construction of
groins and other protective works following this period. Available data
doeg not permit separation of chenges due to natural processes from those
effected artificially.

3. The principai offshore depth changes between 1838 and 1933
opposite the south side of Saugatuck Shores consisted of deepening re-
sulting in the formation ¢f a channel with depths between 6 and 12 feet
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extending westward between Sprite and Calfpasture Islands and wesh~
ward movement, varying between O to 1500 feet, of the 12-foot depth
contour towards Goose Island. A profile run northeastward from Bluff
Point during 1953 indicates that there was practically no change in
the position of the 6~foot contour after 1933.  Other profiles run
during 1953, cne ecastward from Seymour Point and two profiles south-
ward from the south side of Saugatuck Shores, 4id not extend seaward
far enough to permit depth comparisons with previously located
contours. '

4, ghore Haven and Caelfpasture Point. - The portion of Shore
Haven adjacent to and west of oaugatuck sShores but east of the bridge
connecting with the Calfpasture Point area to the west is low and
- marshy. Ibs shore line recedeld irregularly landward between 1835
and 1933 for varying distances up to 1300 feet. During the same:
period there was iilttle change in the position of the shore line ex-
" heading 1800 feet west of and adjacent to the bridge, there was
accretion and seaward movement of up to 100 feet slong the shoye
between profiles 5 and 6 apd recession of the shore along the south
and west sides of Caifpasture Point varying from about 50 to 250
feet. Retween 1933 and 1949, shore line changes in the Shore Haven
area, eash of the bridge were generally small in magnitude. During
the perind 1933-1953 the shore betwsen profiles 5 and 6 generally
moved landward for a distance up to sbout 5C feet while along the
gsoubheagt face of Calfpasture Poink, hetween groins, the shore re-
ceded 50 to T5 feet.

5. The only appreciable change in offshore depths during the
period 1838-1933 consiszted of deepening and formstion of a channel
with depths between 6 and 12 feebt opposite Shore Haven and the east
side of Calfpasture Point, the chamnel extending westward between
Sprite and Calfpasture Islands. Depth changes in the vicinity of
the 12 and 18-foot contours were irregular dve to the existence of
iglands and reefs in the offshore area and do not appear to have any
sigunificance in so far as the shore of the mainland is concerned.
Deepening is indicated in the vicinity of the islands by a decrease
in the area around the islands having a depth less than 6 feet.
Three profiles were run during 1953 but they did not extend seaward
Tar enovugh to permit comparison with previously located contours.

6. Gregory and Fitch Points. - The only sppreciable changes in
the position of the shore line resulied in the formation of the in-
dentation between Gregory and Fitch Points between 1835 and 1885,
Between 1885 and 1933 the oniy large shore line change consisted of
seaward movement of gbout 500 feet along a portion of the indentation
formed in the period described above. Other chenges since 1885 have
been small and apparently effected by construction.

To Ho significant offshore depth changes are indicated by depth
conbours for the years 1838 and 188%. No contouss are included
within the harbor after 1884. Changes are known to have been
effected in the harbor by the dredging of navigation channels and
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anchorages to depths of 10 and 12 feet through the center of the harbor
and 6 feet near the East Norwalk shore along and north of Fitch Point.

8. Harborview and Manrissa Island. - This area is located at the
west side of the Norwalk Harbor entrance. Harborview and Manrissa
Island are low land areas sepsrsted by marsh. Comparison of shore line
positions indicates that a large irregular recession of this marshy
shore, in places exceeding 1000 feet, occurred between 1835 and 1885.
During the same period, recession, probably of marsh cccurred west of
Manrissa Island and north of Harborview, the former varying between 400
and 900 feet; the latiter between 350 and TOO feet. The east shore of
Harborview also receded between 1835 and 1885, the amount of shore move-
ment increasing from no change at the north end to about 200 feet at
the south end. The only appreciable changes in the location of the
shore line at Manrissa Island between 1835 and 1885 appear to have con-
sisted of recession of the marsh by which it was flanked. Shore line
changes between 1885 and 1933 consisted of accretion along the east
shore of Harborview, the amount of shore movement varying from about
25 to 100 feet. During the same period the south shore of Manrissa
Teland moved 50 to 100 feet seaward and changes elsewhere around the
island were generally small and irregular. Between 1933 and 1953
the easgt shores of Harborview snd Manrisse Isliand receded, the former
generally not more than 25 feet, the latter up to about 100 feet.

9. Offshore depth changes during the period 1838-1933 generally
indicated deepening. Movements of the 6-foot depth contour closest
to Harborview and Manrisss Island were small and irregular. The area
of a shoal southeast of Manrissa Island within the 6-foot depth con-
tour decreased in size. Some decrease 1n area also occurred within
the 6-foot contour around nearby islands to the south. A channel
with depths between 6 and 12 feet existed between Ram and Chimon
Islands connecting with deep water in long Island Sound during 1884
and 1933 through an area shown as less then 6 feet deep in 1838. A

.profile run at Harborview during 1953 did not extend seaward far
_ enough to permit comparison with previocusly located contours.

10. Wilson Point. - Shore line comparisons indicate the following
changes occurred between 1835 and 1885 at Wilson Point; seaward move-
ment of 400 feet at the tip of the point, less than 50 feet along sbout
TOC feet of the shore extending northwerd along the west side of the
point and about 100 feet along 1200 feet of shore extending northeast~
ward from the tip of the point. Elsewhere, the shore generally receded,
the landward movement along the east shore varying generally between O
and 250 feet while along the west shore it varied from 0 to =sbout 100
feet. The shore line changes between 1885 and 1933 were smaller in
magnitude. The principel changes consisted of localized recession ab
the tip of the point and landward shore line movements in two indenta-
tions, one each located on the east and west sides of the point.

11. Between 1838 and 1884 offshore deepening resulted in a small
landward movement of the 6-foot depth contour oppeosite the east side
of Wilson Point while a wide channel 12 to 18 feet in depth was
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formed, probably for navigation purposes, from deep water to and along
the west side of the tip of Wilson Point in an ares where some depths
were legs than 6 feet in 1838. During the same period a considerable
area of Sheffield Island Harbor north of Sheffield Island increased
from a 6 to 12-foot depth to a 12 to 18-foot depth. During the period
18841933 the only significant change appears to have been shoaling
of the channel leading to the tip of the noint. WNo information is
available concerning offghore depth changes since 1933.

12. Bell Island to Five Mile River. ~ The location of the 1835
shore line in this area is subject to question as evidenced by
apparent seaward movement of its position at projecting points which
are now composed of bedrock. Shore line changes between 1885 and
1933 were generally small. Principal changes during this period were
as follows: Recession of sbout 50 feet along the north side of Bell
Island and along the south half of the pocket beach along its east
side north of Norcton Point and accretion or sesward movement, also
about 50 feet, along the westerly portions of the two pocket beaches
between Roton Point and Five Mile River. During the period 1933~
1953 shore line changes were minor with probable accretion of 25
feet in the small pocket beach east of Roton Point and accretion of
up to 50 feet in the pocket beach adjacent t¢ the entrance of Five
Mile River.

13. Offshore depth changes from 1838 to 1884 consisted of
deepening with irregulexr aund in some places large landwerd movements
of the 6, i2 and 18-foot depth contours. The largest amount of
deepening was effected opposite the east side of Bell Island in the
ares where a wide channel leading 1o the tip of Wilson Point was
formed. Offshore depth changes between 1884 and 1933 were smaller
in magnitude. There was some shoaling of the chamnel leading to
Wilson Point and shoaling in the vicinity of the 12 and 18-foot
depths opposite the Five Mile River entrance. A profile run during
1953 indicates that there hag been little change in the vicinity of
the 6~foot depth opposite the east shore of Bell Island since 1933.

ik, Butler and Contentment Islands. - The shore line of Butler
and Contentment Islands is largely composed of hare bedrock with
sandy beaches held only in indentations. Changes in the position of
the shore line can therefore be expected to be small. The apparent
irregular changes in shore line positions in this area shown by
available comparative maps are believed to be largely the results of
differences in the topographer's or cartographer's interpretabion of
the shore line position or to errors ianvolved in matching various
surveys for comparison rather than to any actual physical change.
Records show that dredged fill was placed on the west end of Con-
Tentment Island around 1910. This probably accounts for the accre~
tion or filling of the large indentation in this area shown between
1885 and 1933.

15. Offshore depth changes between 1838 and 1884 consisted of
deepening_and general landward movement of the 12 and 18-foot depth
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contours while the 6~foot contour moved irregulsrly with no predominant
movement either landward or seaward. Between 188k and 1933 contour
movements were not as large. Seaward movements of the 12 and 18-foot
contours indiceted shoaling while small lendward movements of the 6-foot
contour opposite Butler Island and the east end of Contentment Island
indicated deepening. No information is avallable concerning offshore
depth changes since 1933,

16. Scott Cove, Great and Hay Islands. - This ares includes the
shore of Scott Cove and the shore to.the south and west including
Great Teland and Hay Island. Between 1835 and 1885, the shore line
change map shows a large recesgion occurred which separsted Great
Isiand from the mainland, formed the cove west of Hay Island and caused
the shore of Scott Cove in places to recede over 1000 feet generslly
forming the shore configuration that exists today. The magnitude and
nature of the changes suggests the nossibility that the difference in
the locations of the 1835 and 1885 shore lines may rot be due to an
actual physical change but rather to the interpretation of the location
of the shore by the topographer, the 1835 line probsbly representing
the edge of marsh and the 1885 the shore of the land area. Shore line
changes between 1885 and 1933 were generally small and irregular, the
larger changes consisting of accretion, probebly resulting from con-
struction and artifieial filling following development of the area.
Records indieate that the accretion along the northwest shore of Great
Island in the period 1885-1933 resulted from placement of dredged f£ill
about 1929 and that the indentation on the southwest end of Great Island
was similarly filled around 1912.

17. Offshore depth changes between 1838 and 1884 consisted of
deepening. Channels between G and 12 feet in depth were formed in an
ares which in 1838 was shallower than 6 feet, one channel extending
northvward into Scott Cove east of Great Island, the other westward
between Greal and Hay Islands. There was also s fairly large genersl
landwerd movement of the 12 and 18-foot depth contours. Offshore depth
changes from 1884 to 1933 4id not result in as large changes in the
positions of depth contours. In general contours moved slightly seaward
indicating shoaling. No information is available concerning offshore
depth changes since 1933.

18. Iong Neck and Peartree Points. - Changes in the position of the
shore line south of Hay‘fgland to and around the tip of Long Neck Point
and thence northward to Peartree Point between 1835 and 1953 were gen-
erally to0 small to permit measurement from comparative maps. AL '
Peartree Point, a sand gpit trailing northwestward grew about 200 feet
bebween 1933 and 1953 while the west or Darien River shore of the spit
receded up to about 50 feet. Along the south side of the point south
of the spit, along the town bathing beach accretion of about 75 feet
is indicated between 1835 and 1933 with no change between 1933 and 1953.
The accretion prior fo 1933 may have reszulted from artificial filling
in this area around 1926.

19. Offshore depth changes between 1838 apd 188k wonsiszted
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principally of deepening as indicated by landward movement of the 6
and 12-foot depth contours opposite the southeast tip and west side
of Iong Neck Point and of the 18-foot contour opposite most of the
shore. Between 1884 and 1933 contour movements were smsll and gen-
erally Jlandward indicating that there was practically no change in
offshore depths or just a small amount of deepening. A profile run
from the east side of long Weck Point indicated that offshore depths
changed little from 1933 o 1953. Profiles, one from the west side
of Iong Neck Point and another southward from Peartree Point indi-
cated deepening in the vicinity of the 6-foot depth.

20. Noroton Neck. -~ The location of the 1838 shore line in this
ares which extends from Darien River westward to the entrance o
Holly Pond sppears in places to represent the edge of mersh rather
than the land and is therefore of questicnable value for comparative
purpcses. Charges between 1933 and 1953 were generally toc small to
permit measurement. Immediately north of Profile 14 recession of up
te 100 feet occurred during the period 1033-1953 forming a small
indentation in the east shore of Noroton Neck. During the same
period; along the south face of the Neck the shore line was moved
irregularly seaward for short distasnces by construction while reces-
sion of about 25 feebt occurred along 400 feet of the west shore of
Noroton Neck extending 150 feet north and 250 feet south of Profile
16. Records indicate that large gquantities of hydraulic f£ill were
placed at Noroton Neck around 1927. Considerable land area was made
by this filling. The results of this filling in changing the shore
line position are not evident from the shore lines shown on the con-
parabive map.

21, Offshore depths increased considerably betwsen 1838 and 188L.
This is shown by large landward movements of the 6, 12 and 18-foot
contours. An unususelly large area west of Pratt Island was deepened
from less than 6 feet to a depth between 4 and 12 feet. Offshore
depth changes between 188k and 1933 were gewerally confined to small
areas and do not appear to have been significant. WNo information is
available concerning offshore depth changes since 1933,

22, Cove Harbor. - This area includes the shore extending west
from the Holly Pond entrance at: the Darien-Stamford boundary to
Green-A-Way Island. Cove Island ab the Holly Pond entrance, appears
to have been subject to shore recession between 1835 and 1933 as
followe: REasgt shore up to 300 feekt, south tip up to about 1000
feet. About 1500 feet of shore extending westwerd from the west
side of Cove Island receded up to about 150 feet from 1835 to 1933
while the next 70O feet of shore adjacent to the bridge leading to
Green-A-Way Island experienced little if any change.

23. Offshore depth changes between 1838 and 188k consisted gen-
erglly of deepening with particulariy large landwerd movements of
the 6 and 18-foot depth contours. Positions of the 6, 12 and 18-
foot contours changed little between 1884 and 1933. No information
is available concerning offshore depth changes since 1933,
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2k, Westcott Cove - North Shore. - This area includes the shore ex-
tending west from Green-~A-Way Island to the entrance of the boat basin
at Cummings Park. Between 1835 and 1953 the shore generally receded
from 200 to about 350 feet, the larger recession occcurring along the
western portion of the area. Formerly there were two entrances to the
boat basin. The eastern entrance is now closed. The closure may have
beern effected by placement of dredged fill around 192%. The accretion
at Cwamings Park indicated by the change in shore line position from
1885 to 19233 in the vicinity of the east entrance was therefor probably
the result of this artificial filling. The principal shore line change
from 1933 to 1953 consisted of recession of up to 50 feet along the
east end of Cummings Park and of a smaller amount along the shore to
the east.

25. Offshore depth changes between 1838 and 1884 consisted gener-
ally of deepening resulting in landward movement of the 6, 12 and 18-
foot depth contours, the movement of the latter being particularly
large. Movements of the 6, 12 and 18-foot contours between 1884 and
1932 were small indicating a lack of change in offshore depths. A
profile run southward from the east end of Cummings Park during 1953
did not extend far enough seaward to permit comparison with previously
located depth comtours.

26, Westcobt Cove - West Shore. - This area includes the shore
from the enbrance of the boat basin at Curmings Park southward to the
point projeciing farthest east from Shippan Point between Profiles 20
and 21. Between 1835 and 1885 the shore line generally receded, the
movement decreasing from gbout 700 feet at the entrance to the boab
bagin to no change about 2600 feet southwsrd, little change aiong the
next southerly 900 feet and recession of 50 to 100 feet along the re-
maining 1200 feet adjacent to the concrete pier. Between 1885 and 1933,
the principal changes consisted of sceretion or seaward movement of the
shore line. This movement was up to 100 feet along h00 feet of shore
at the boat basin entrance; no change along the next southerly 800 feet,
thence accretion varying from © to slightly over 100 feet along the next
southsrly 2500 feet of shore which is oriented generally north and south
and up to 250 feet along approximately 1000 feet of shore adjacent to
the south limit. The accretion during the period 1885-1933 apparsntly
resulted from artificial £illing and construction along the shore rather
than +0 natural processes. Records indicetle that large quantities of
Till were placed in the vieinity of the boat basin entrance during 1927
and along the west shore of the cove during 1909 and 1913. Between 1933
and 1953 that portion of the shore which is oriented in a north-south
direction generally receded, the greatest movement of about 150 feet
ocourring near the boat basin entrance. There was no apparent change
in the position of the 1200 feet of shore adjacent to the south limit,
an area in which sea walls at the water’s edge now constitute the shore
1ine.

27. Offshore depth changes from 1838 to 1884k consisted gemerally of
deepening as evidenced by landward movement of the 6, 12 and 18-foot
depth contours. The small movements of the same contours from 1884 to
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1932 indicate that there was little change in offshore depths during .
this period. Three profiles run during 1953 show the existence of a N’
chennel 6 to 10 feet deep close to the shore in an area where no depth

contours are shown from previous periods. It is known from scundings

on old charts that depths in excess of 6 feet existed in this ares

prior to 1933 so that the channel shown by the 1953 profiles is

- appsrently not of recent origin. ‘ '

28. Shippan Point. - This area extends from the south end of
Weztcott Cove to the tip of Shippan Point and thence northward along
the east side of Stamford Harbor to opposite the East Branch Channel
entrance. The only appreciable changes in the position of the shore
line occured prior to 1933. Between 1835 and 1885, comparison of
shore positions indicates accretion or sesward movement occurred along
most of the east and south shore of Shippen Point, the-sesward move-
ment of the shore line generally not exceeding 100 feet. During the
sane period, the south tip of the point was extended or grew south-
ward sbout 650 feet while recession of about 300 feet along the east
shore of the tip and up to 200 feet along the west shore gave the
outer tip the form of a tombolc or spit sbout 1200 feet long. Dur-
ing the period 1835-1885 most of the west shore of Shippan Point
receded for a distance generally less than 100 feet. An exception
tc thie recession was the accretion or seaward movement of up to :
about 100 feet along approximately 850 feet of shore located 1950 to
2800 feet north of the tip of the present point. Between 1885 and
1933 the only appreciable shore line change occured in the indenta-
tion adjacent to and immediately east of the tip of the point. The N
change resulted in a seaward movement of the shore of TOO feet to
the position which it occupies today. Shore line changes since 1933
have been too small 1o measure on available maps. The present shore
line is strongly held by sea walls, groins and other protective
works so that rapid changes are now unlikely.

26. Offshore depth changes between 1838 and 1884k consisted gen-
erslly of deepening resulting in landward movements of the 6, 12 and
18.foot depth contours. From 1884 %o 1932 additional deepening
occurred opposite the east shore of Shippen Point resulting in small
landward movements of the 6-foot depth contour and irregular move-
meni:s of the 12 and 18-foot contours, mostly in a landward direction.
Corbour movements during the same period opposite the west or Stamford
Harbor shore were mors irregular, with the largest movements in g
landwerd direction. Profiles run during 1953 compared withk 1933 posi-
tions of depth contours indieate the following: Shosling in the
vicinity of the 6-foot and no change at the 12-foot contour on Profile
21, deepening at the 12-foot and no change 2t the 6 and 18-foot con~
tours on Profile 22 and little change at the 6 and 12-foot contours
on Profiles 23 and 24k. Profile 25 run from the tip of Shippan Point
acrossg the gap to the east breskwaier indicates that depths have not
chapged materially since the breekwaters were built. Profiles 26,
27 and 28, also run during 1953, were compared with profiles run
during 1942 out to distances of 40O, 360 and 220 feet, respectively, ,
from the high water shore line. Within this zone there was no ;
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meagurable change in depth. This is particularly significant sinece it
shows that deepening of the offshore area, located about 300 to 500 feet
from the highwater shore line, by dredging during 1942, had no apparent
effect on the beach. Profiles 29 and 30 indicate that deepening,
evidenced by landward movement of the 6-foot contour, occurred between

1933 and 1953.

3C. Stamford Harbor - West Shore. - This area includes the shore
extending westward from Cook Point opposite the West Branch channel of
Stamford Harbor to Davenport, Peck and Cummings Points, the latter at
the Stamford-Greenwich boundary. The 1835 shore line appears to be of
questionable value of comparative purposes, the megnitude and nature of
the shore line changes shown between 1835 and 1885 indicating that the
former line was probably not the high water line. Shore line changes
betweer 1885 and 1933 consisted principally of accretion resulting from
construction of walls, bulkheads and artificial filling. At Cook Point
where the shore line was moved seaward up to 350 feet, a bulkhead was
constructed around 1910. At Peck Point where the shore line was ex-
tended southward about 200 feet and the point was widened from a width
generally less than 200 feet to a width varying from 300 to 1000 feet,
sea Walls were constructed and dredging and filling accomplished around
192¢. The small amount of shore line movement gt Cummings Poin® was
probably effected by sea wall construction and filling some of which was
done sround 19CL and 1915.

3L. Offshore depth changes between 1838 and 1884 resulted in gener-
ally small landward movements of depth cortours indicating deepening.
The existence of shoals less than 6 feet deep southeast and southwest of
Peck Point during 1884k in areas where such shoals are not shown by 1838
contours iz believed to be due to omission of the contours for the earlier
date rather than to any actual change in depth. Contour movements between
1884 and 1933 were small and generally in a landward direction indicating
continued deepening. The northward movements of the 6-foot depth contours
east of Davenport and Cook Points and west of Peck Point probably resulted
from dredging in connection with filling of adjacent Jand areas.

32, 014 Greenwich (Sound Beach) end Greenwich Point. - This area ine-
cludes the shore extending south and west from the Stemford-Greenwich
boundary along 0ld Greenwich {Scund Beach) to and around Greenwich Point
to the entrance of Greenwich Cove. The 1835 shore line appears to be of
questionable value for comparstive purposes. Shore line changes along
014 Greenwich between 1885 and 1933 were generally small and not measur-
able on available maps. The changes which did ccour consisted prineipally
of recession of verious shore projections and seaward movement® of the
shore line at localized areas resulting from construction and filliing.
During this period the shore extending about 2800 feet northward from the
southeast tip of Greenwich Point receded generally less than 50 feet, the
southeast tip receded about 300 feet and the south shore extending west-
ward 0 Flabt Neck Point receded up 1o 150 feeth, averaging about 100 feet.
The west shore extending north from Flat Neck Point to the Greenwich Cove
entrance generally moved sglighitly seaward and a pond was formed by closure
of the entrance of an indentation in the shore. Changes in the shore line
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position between 1933 and 1953 were generelly minor. There was s sea-
ward wmovement of 100 to 200 feet along approximately #50 feet of shore
at the east side of the narrow neck comnecting Old Greenwich and Green-
wich Point and a growth of about 100 feet at the northern tip of the toe
of Greenwich Point at the Greenwlch Cove entrance. A small seaward
movenment of shore line 1s also indicated along 3000 feet of shore exw
tending norihward from the southeast tip of Greenwiech Point and along

8 considerable portion of the shore extending westward to Flat Neck
Point while a small shore recession is indicated along most of the west
gide of Greenwich Point north of Flat Neck Point.

33. During the period 1836-1886 offshore depth changes consisted
principally of deepening. The 12 and 18-foot depth contours, except
for = few minor exceptions, moved landward azlong the entire aresa.
Movements of the 6-foot contour varied with landward movement predomi-
nant ¢pposite the north part of O1ld Greenwich, around the southeast
and southwest tips of Greenwich Point and along the east half of the
soutk shore of Greenwich Point. Seaward movement of the 6-foot depth
contour was predominant opposite the south half of 014 Greenwich and
along the east side and the west half of the south side of Greenwich
Point. During the period 1886-:;.933 there was no such predominance in
the direction of movement of contours. The 18-foot conbour generally
moved seaward opposite 01d Greenwich, changed little opposiie the
east side of Greenwich Point, moved landwerd opposite the east half of
the south shore of Greenwich Point and alternately moved seaward and
landward to the west. Movement of the & and 1l2-foot depth conbours
were small snd albernately seaward and landward. Profiles 31 through
37 inclusive were run during 1953 arcund the Greenwich Point area.
The only depth changes since 1933 indicated by these profiles con-
sigted of deepening in the vicinity of the 6-foot depth on Profiles
33 and 35 and shoaling in the vicinity of the l2-foot contour on Pro~
file 34%. Little change is indicated by the other profiles.

34, Greenwich Cove. - This area includes the north or inner
shore of Greenwich Point, the west shore of 0ld Greenwich and the
eagt shoes oFf Riverside all within the cove whose entrance is bounded
by Blias Point and top of the toe or northwest corner of Greenwich
Point. The apparent magnitude of the changes between 1836 and 1885
indicate that the 1836 line probably does not represent the high
water shore position and is therefore of cuestionsble value for com~
parative purposes. Shore line changes during the period 1885-1933
were generally minor along the south side of Greenwich Cove along
the inner shore of Greenwich Point. Considersble accretion or sea-
ward movement of the shore was effected along the east side of
Greerwich Cove in the area north of the nerrow neck connecting 0ld
Greenwlich and Greenwich Point as a result of construction of sea
walls and bulkheads and placement of dredged fill. Records indicabe
that operations of this type were carried on at least during the
pericd 1901-1909. Shore line changes along the west side of the
cove also consisted largely of accretion or seawsrd movement, again
aypparently the resuli of construction or filling.
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35. During the period 1886-1933 the 6 and 12-foot depth contours in
the entrance channel of Greenwich Cove moved soutbward approximately 200
feet. Comparative depth contours are not available from the area ilnside
the cove.

36, Between Greezwich Cove and Byram River. -~ This area extends
westward from Elias Point at the Greenwich Cove entrance and includes
the shore bordering Captain and Byram Harbors and the shore west
thereof to Byram Point. The shore line is very irregular in shape con-
sisting of a series of projecting points of land separsted by coves,
harbors and other waterways. The magnitude and type of apparent shore
line changes between 1836 and 1885 indicate that the 1836 line does not
everywhars represent the high water line so this early shore line posi-
tion is of questionable value for comparative purposes. Shore line
~hanges since 1885 have not generally followed any particular pattern
or trend. Changes in many localities heve resulied from coanstruction of
sea walls, piers, wharves and filling of land. Between 1885 and 1933,
a2 smadl amount of recessiocn tceurred along the southeast shore of Mesd
Point and a recession of up to 250 feel occurred alopg 1100 feet of the
east shere of Indian Haxbor adjacent to Mead Point. Accraztion during
the same period occurred at localized arees, at the entrance to Cos Cob
Harber, in Indian and Greenwich Harbers, slong the shore of Belle Haven,
Byram Hsrbor and the adjoining sresz to the southwest. Between 1933 and
1953 the shors line along the outer 100 feet of shore on the east side
of the Byram Point jetty receded up to 300 feet and the shore of an
indentation located adjacent to and north of this area moved seaward
about 200 feet. Shore line changes elsewhsrs were generally %too small
to permit measurement.

37. During the period 1836-1886 ths mredominant change in offshore
depths consisted of decpening. In the Captain Harbor area bounded on
the south by Idttle Captaln sod Grest Captain Islands aad on the north
by the shore from Belle Haven 4o Byvram Point, depth coniours generally
moved landward. An entrance channel with depths in excess of 18 feet
was Tormed between Great Captain Isiand and Byram Point where depths
in 1836 were between 12 and 18 feet. Iarge areas increased in depth
from less than 12 feet forming a wide continuous area with depths
greater than 12 feet throughout the entire length of Cspbain Harbor.
Offshore depth changes during the period 1886.1933 did not result in
s largs movemerts of depth contours. The arves arvound Littls Captain
Island ingide the 6-foot depth contour decreased considerably in size.
A shoal or bar with depths between 12 and 18 feet formed across the
enirance channel between Byram Point and Great Captain Isiand and the
area in the chammel within the 18~foot depth contour decreased in size
indizating shoaling.
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APPENDIX F

LITTORAL DRIFT

Listed below are indices of littoral drift ob'l;ainéd from field

inspections supplemented by aerial vhotographs. Direction of littoral

drift was interpreted as being in the direction of growth of sand spits,
toward the sides of groins or other projecting structures at which ac-

cretion was found or toward the ends of heaches where material was finer
as shown by variation of beach composition from coarser to finer

F-1

meterial.
Indices of Drift
Indicated
Direction ,
Shore Area of Drift Evidence Date Luthority
Horthawest end of North Northward trailing | April 18, '55 | Inspection
Saugatuck Shores gravelly spit Feb. 2, 'ho Aerial Photo
South side of West Material accumu- April 18, 55 | Imspection
Saugatuck Shores lated on east side |Feb., 3, '49 Aerial Photo
Lo of groins. West-
ward trailing spit.
Skore Haven south [Southwest | Accummlation of April 18, 55| Inspection
of bridge drift at northeast jFeb. 6, 49 | Aerial Photo
side of groins
Calf Pasture Beach| South Wider beach north |April 18, '55 | Inspection
side of groin
Calf Pasture Point| Wesh Accunmlation of April 18, 'S5 | Inspection
{South End) drift east side of |Feb. 6, 49 Aerial Photo
groing
West side Gregory Noxrth Drift impounded April 19, '55 | Inspection
Point south egide of
groins
South end of South Southward trailing |April 19, 55 { Inspection
Harborview spit :
Pocket Beach east East Beach composition |April 19, '55 | Inspection
of Pine Point finer to the east
Hay Island Causeway] North Gravelly bar accu~ [April 20, '55 | Inspection
malated south side
causeway



Indices of Drift

Peck Foint

|of structures

F-2

Indicated f
Direction ;
Shore Area of Drift Evidence Date Authority
West Side Long North Accumilation sand |April 20, 55 | Inspection
- Neck Poigt ‘ and gravel soubh

side of pier
Peartree Point North Northward trailing |April 20, ‘55 | Inspection
Beach sand spit Feb. 6, 49 Aerial Photo
Eagt zhore Norotonyp North Accumulation of April 20¢, *55 | Inspection
Neck drift south side |Feb. 6, *#9 | Aerial Photo

of groin
Bast end of Cove East Eastward trailing April 20, *55 | Inspection
Isiand ' sand and gravel Feb. 6, 'h9 Aerial Photo

spit
West shore Cove North Drift held south Feb. 6, 'hg Aerisl Photo

- Harbor gide of groins

Westcott Cove West Accumilation of April 21, *'55 | Inspection

drift on each Feb. 16, '49 | Aerisl Phoko

gide of groins
Curmings Park West Accumlation of April 21, '55 | Inspection
(Westcobtt Cove) drift east side of |Feb. 16, 49 | Aerial Photo

‘ groin and jetty

West Beach North Accumulation of April 21, '55 | Inspection
(Westcoott Cove) drift south side Feb. 16, 49 | Aerial Photo

of groin at south ‘

limit-
Wegt Shore of Torth Accumulaetion of April 2%, 55 { Ingpachion
Westcott Cove drift south side Feb. 16, '49 | Aerial Photo

of groins
Eagt Shore Shippan|{. South Drift accumulated |April 21, 35t Inspection
Point South of or on north or north- |Feb. 2, '49 Aerial FPhoto
beach elib Southwest jeast side of groins
West Shore Shippan| North Drift accumulated |April 21, 55 ;Inspection
Point |south side of Feb. 2, 'h9 | Aerial Phcio

|groins
We:gt Shore of Northwest |Drift accumilated April 22, '55| Inspection

ton southeast side |Feb. 16, ‘49 [ serial Photo

R



Indices of Drift

F=3

NS
Indicated
Direction
Skore Use of Drift Bvidence Date Authority
Eazt zide of Worth Foreshore at south | May 2, *55 Inspection
Greenwich Point end cosrser in
composition
‘Byram Park North Beach higher on Mey 3, '55 | Inspection
south side groin
“
S



APPENDIX G

'

Existing Protective Structures

l. Generales Protective structures consisting of ses walls,
bulkheads, groins, revetment end breskwaters exist et meny locations
throughout the study area. Structures have generally been built to
proteet the immediate shores which they fronmte. In most cases they have
hed little or no effect on adjacent shore lines. Most structures have
been built by individuals or private groups and deteiled information
concerning them is not readily availeble, Breskwaters at the entrance
to Stamford Harbor and at Byram Point were constructed by the United
States in connection with navigation improvemenis and informetion con-
cerning these works is included in the following paragraphs, Informas
tion is also Included about a bulkhead at Little Capteim Island con-
structed by the town of Greenwich for shore protection. Some informe-
tion concerning privete structures is availsble from Federal permits
igsued for construction seaward of the high water shore line. Selected
details from Federal permits for structures whose locations sre shomn on
Plates 15 to 21 are included in the following tabulation. The detalls
which have been obtained from the originel permits for the original struc-
tures are not necessarily true for the present structures which mey have
been modified.,

DETAILS CONCERNING PRIVATE STRUCTURES FROM FEDERAL PERMITS

CONSTRUCTION DIMENSIONS (FEET)
OR . TOP TOF ELEV.
N0 LOCATION STRUCTURE PERMIT DATE LENGTE | WIDTH & DATUM
8 1 |Sesugetuck Shores| Riprap Groin 1932 130 15 {12.5 M.LW.
S 2 | Shore Haven Stone Break- 1935 200 | 10 HheO MoL.W,
water '

S 3 | Shore Haven Masonry Pier 1531 200 L | Le25 M,H.W,
s ), |Shore Haven Masonry Wall 1937 150 2 | 8,0 MJH.W,
S 5 | Calf Pasture Riprap Groin 1531 200 20 LeO MoHoWe

Point
S 6 | Calf Pasture Timber Groin ighe 110 - -

Point
2 7 |Bell Island Mesonry Wall 1927 200 2 16 M HoW,
S 8 |[Bell Islend ¥asonry Wall 1937 650 2 7.0 MoHoW.
59 | Peartree Point Riprap Groin 1929 100 12 360 MoHoWo
S 10 | Noroton Neck Stone Wall 191;7 100 8 5s0 MeHoWe
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DETATLS CONCERNING PRIVATE STRUCTURES FROM FEDERAL PERMITS

NO.

LOCATION

STRUCTURE

CONSTRUCTION
OR

[PERMIT DATE

DIMENSIONS (FEET)
' TUI

LENGTH

WIDTH

ELEV,
& DATUM

S 11

Green~-A-Way
Island

Green-A-Way
Isiand

Cummings Park
Shippan Point
Cook Point

Peck Point

01d Greemwich

014 Greenwich

Byrem Harbor

Stone Breskw
water

Breskwater Exten-

sion
Riprap Groins
Wall end Fill
Wall and Fill
Magonry Break- 5

waters
Stone Sea Wall
Riprap Bulkhead

Stone Bresakwster

Dry Rubble Well

1906
1922

1927
191h
1910
1929
1929
19357
1927
1922

725

225

300
1000
270 and
180
2300

325

-p

I, to 6

¥

G\EF"L‘

500

3

640 MJHoWe

11,0 MeLeWe

-

5 02 MQHQWI
he2

9.0

M.H.WO
M.LQW.
3 «0 M.H. W,

LO MJHW.

2. Stemford Herbor Breskwaters. -~ Two rubble mownd breskwaters were

congtructed by The United States at the entrance to Stemford Harbor during
They were authorized by

the period Jume 27, 1940 to September 13, 1941,

‘-

the River and Herbor Act of August 26, 1937 to provide for protected anchor-
age. The breskwaters were built, one on each side of the entrance channel
with a gap of about 800 feet. The east breakwaster with a length of sbout
1200 feet required 36,000 long toms of riprap. The west breskwater with a
length of about 2900 feet took 105,000 long tons of riprap. The structures
have & rounded convex shape at the top with a crest elevation 12 feet sbove
the plane of meen low wabter, a width of 10 feet at an elevation 10 feel mbove
mesn low water, side slopes of 1 on 1 on the harbor side emd 2 on 3 on the
goundward side. They incidentally provide considerable protectien to the
Stamford Harbor shore line from weves in Long Islend Sou.nd approaching from
southerly directions.

3. Breakwanter at Byrem Point., « A breskwnter was comstructed by the
United States at Byram Point at tThe Byram River entrance exbendmg from the
shore to Sunken Rock, The breakwebter was initially suthorized im 1871 for
a length of 40O feet and a modification in 1888 increased its length. The
breakwater was constructed in 1893 to an slevation of one foot ebove mean
high water, with a top width of five feet and side slopes of I on 1. It
is a rubble mound structure 855 feet longe The authorized Federal project




height wes 13 feet above mean low water but the outer end at Sunken Rock
we.8 bullt to 15 feet to serve as a base for a beacons The sand has built
up to about 6 feet above mean low weter at the inshore end with the high
woter line extending L0 to 50 feet beyond the inshore emnd of the break-
water. ,

L. " Buikhead at Little Captein Island, - A steel sheet piling bulk-
head was constructed by the town of Greenwich during 1954~1955 elong the
south shore of Little Captain Island. Its purpose was to protect the up=-
land from erosion end the structures on the islend from wave attack. The
bulkhead is the first stage of a general plan of protection recommended by
a privete engineer with breskwater end groin construction as the second
stage. The length of the bulkhead is approximetely 650 feet. Its top
elevation above mean low water is stepped down from 17 feet et its more
exposed eest end to 1l feet at its west end. The bottom of piling is 10
feet above mean low water along its easterly 11l feet where it is fromted
by stone sloped paving. To the west the bottom is stepped down to 3.0
feet and then up to 4.0 feet eabove mean low water., Penetration of piling
is about L.5 to 7.0 feet, The piling is capped with & steel chemnnel. The
bulkhead is anchored to concrete deadmen with steel channels 10 to 17 feet
long spaoced about 10 to 13 feet apart slong its central portion with no
deadmen along the endse The toe of the bulkhead is fronted by riprap
revetment except along its east end where the stone slope paving mekes it
WINeCessarye.




APPENDIX H

ESTIMATES OF COSTS OF IMPROVEMENTS

ls Generale - A useful life of 50 years has been assumed in
determining smortization charges. A rate of interest of 2,5 percent
per emnum has been used. Maintenance requirements of ssnd fills are
based on maximun rates of loss determined from past shore recession
with e minimum rate of one foot per year. It has beern assumed thet
beach fill losses will be reduced one-hslf by jetty or groin con-
struction. Annual meintenance costs of groins end jetties have been
estimated as one percent of the first cost of construction,

2+ Calf Pasture Besch Park - East Shore, - The plan of protec-
tion and improvement consists of direct placement of send £ill and
extension of two existing groins.,

(a) First Cost of Construction

Send £i11, 150,000 cu, yds. @ $1,00 $150,000
Groin extension, 2,000 tons riprap @ $15,00 30,000
Contingeoncies 27,000
Subtotal $2C7,000
Engineering and design 6,000
Subtotal 213,000
Supervision snd administration 17,000
Totel First Cost $2%0,000

(b) Annual Cherges

Interest $ 5,700
Amortization 2,350
Send £ill, 1,100 ocu. yds. @ $1,50 1,450
Groinz, 20 tons riprap @ $15.00 300

Total Annual Charges & 10,000

He1



3¢ Calf Pasture Beach Park = South Shoree ‘= The plen of protec-
tion consists of construction of Gwo groins.

(a) First Goat of Construction -

Groins, 2,100 tons riprep @ $15¢00 : $ 31,500
Con'bmgencles 1,700
Subtotal | § 26,200
Fngineering end design o 1,100
Subtotal - - $ 37,500
Supervision and administration 2,700
Total First Cost " § LU,T00

(b) Avnuel Charges

Interest $ 1,000
Amortizaetion Loo

Maintenance _
Groins, 20 tons of riprap @ $15.00 200
Totel Annual Gharges $ TI,700

Lo Gove Island - The plan of protection and improvement consists
of construction of & jetty end direct placement of ssnd £ill along the
- shore of Cove Island west of the jJetty.

(a) First Cost of Construotions

Riprap jetty, 4,600 tons @ $12,00 $ 55,200
Send £i11, 107,000 oue ydss @ $L.00 107,000
Contingencies 2h, 300
Subtotal - )
Engineering and design | ' 5,600
Subtotal %195,1'5' 0
Supervision end sdministration ‘ 1,900
Totel First Cost $2067,000

(b) Anmual Cherges

Interest : _ $ 5,200
Amortizabion _ 2,100

Meintenance
Jetty, L6 tons of ripra.p @ $15,oo o 700
Semd £ill, 1,000 cu. yde. @ $1.50 1,500
Total Annual Cherges $ “5,500

#Use of timber piling and sheeting or other materials for jetty consitruc~
tion might result in a lower first cost, The determinetion of the practi-
cability of driving piling or sheeting requires subsurface investigations,
not included in this study. Consideration should be given to use of other
materials during the construction plamning stage based on necessary con-
gtruction investigations and surveys.
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“5.; Cumnmings Parke « The plan of proteoti-‘on and improvement con=—

gists of direct placement o
riprap groin and jetly.

{a)

(b)

First Cost of Construstion

Send £ill, 48,000 cu, yds. @ $1.20

Groin enlargement, 1,200 tons @ $15,.00

Jetty enlargement, %00 tons @ $15.00
Contingencies L
" Subtotal

Engineering and design
Subtotal

Supervision and administration
Total First Cost

Annual Cherges

: Interést

- Amortizetion.
. Mgintensnce

Send £i11, 450 cu. yds. @ §1.50

Groin snd jetty, 15 tons @ §i5.00

Totel Annuel Charges

§ 57,600
18,000
1,500
11,900
§792,000

2,800
$ oL, 800

675
225

$ ILB00

6o (veenwich Poimt, -~ The plan of protection and improvement

gists of d¥rect placement of sand fill.

(a)

(p)

First Cost of Construction

Send £111, 130,000 cus ydse & $0.90
Contingencies
Subtotal

BEngineering end design
Subtotal

Supervision and administration
Totel First CGost

Ammual Charges

Tnterest
Amortizetion
Mepintenance
Send £ill, 2,400 cu. yds. @ $1e50
Tobal Annual Charges

~ $117,000

18,000
$135,000

11,000
$175 000

11.000
$150,000

§ 3,760
1,640

£ sand £ill and enlargement of the existing

con-~



7« Byrsm Point. - The plan of protection con51st3 of 1andward
extension and repairs to the existing jot'by.

(a) First Cost of Construction

Jetty, 1,000 tons ripra; @ $15.00 $ 15,000
Contingenocies S 2,200
Subtotal : $ 17,200

Engineering and design , 500
| Subtots) $ I7,700
Supervision and adminstration 1,500
Total First Cost $ 19,000

(b) Annusl Cherges |
 Interest " $§ 475

Amortizetion 195

Haintenenoce
10 tons riprap @ $15.00 - 150
Total Annual Charges . $ "B



APPENDIX T

ESTIMATES OF BENEFITS FROM IMPROVEMENTS

1. Genersl. ~ The benefits computed herein are based on the pro-
motion and encouragement of the healthful recrestion of the people by
protection and improvement of public beaches and prevention of direcot
demages to public property. The intengible benefit from the reduction
of the hazard to human life at Weed Beach by the proposed improvement
at Cove Islend could not be eveluated., The United States does not omn
any land in any of the areas considered for protection or improvement.
Therefore, no Federal benefit will result from the plans considered.
All benefits eveluated are non-Federal public benefits,

2, Calf Pasture Beach Park - East Shore. =~ Non-Federsl Public
Benefit,. ‘

(8) Direct Dammges Prevented. The proposed project will
prevent loss of beach ares. OComparative shore line maps indicate that
erosion between 1933 end 1953 resulted in a shore recession averaging
2 feet per year along approximetely 1,500 feet of shore, Based on the
recent cost of acquiring the Shady Beach area, the wvaelus of the land
is ebout $0.,80 per square feet. The snnual benefit from prevention of
loss of beach area is evaluated as:

2 x 1,500 x $0,80 = $2,400.

(b} Recreationale. The proposed sand fill will result in a
benefit due to recreational use of the additiomal beach space made
suitable for bathing. The smnusl patronage of public beaches in Con-
necticut shore towns, based on available attendance records, has been
found to be at least 10 times the population. Norwalk, with a popule=
tion of 60,000 would therefore have a potential snnual sttendence of
600,000 persons. Beach space in Norwalk et Celf Pasture Beach Park
end Beiley Beach, suitable for bathing, is spproximately 90,000 sguare
feet. .The proposed send fill will provide an additional 205,000 square
feet. The capacity of the existing and additional space at a desirable
space stendard of 75 square feet per person and a daily turnover of 2
is as follows:

Cepacity of existing space - 90,000 x 2 =Z 2,400 persons
Cepecity of additional space = 205,000 x 2 = 5,100 persons (approx)
% T
Total capacity 7,800 persons
According to availablo_reéordz in Connecticub, actual beach capacity
equals sbout 36% of pesk attendance. Therefore pesk attendsnce is
estimated as 7,800 = 21,700 personas



Assuming an attendance distribution similar to Eastern Point Beach Park
in Groton for which detailed records are aveilsble, the existing and ad-
ditional beach space capacity will be exceeded by attendance on 35 days
and the exisbing beach space will be equalled or exceeded on 6L days dur~
ing a season. The beach sttendance or usags of the addi'bional space to
be prov:.ded ig therefore estimated as follows:

35 deys et 5,400 persomns per day '189,000‘per50n

6l = 35 =& 26 days at 5,400 persons per day 70,000 persons

Total attondence or usage of the additional
beach aree ‘ 269,000 persons

The above estimated attendence is well within the potential atbendence
which could be developed if space were available., The recreational
value per person for beach use is evalusted as the minimum fee which
patrons would be required to pay if the beach was a priva'he enterprise,
This is estimated as §0.20 per person, -The annusl non-Federsl public
recreational benefit therefore becomes:

259,000 x $0.20 = $51,800

(c) Summary of Benefits - Calf Pasbure Beach Park - Eest Shore

}

Benefit Non-Federsl Public  Private Tobel

Direct damages prevented $ 2,400 0 $ 2,00

Recreationel 51,800 0 51,800
Tobal $5l,200 0 $ly, 200

3s  Calf Pasture Besch Park -~ South Shore. = Non-Federsl Public
Benefit. ' '

(a) Direct Damages Prevented, The proposed groin construction
will reduce erosion and loss of the existing beach, Comparative shore
line maps indicate erosion end loss of beach aree occurred between 1933
and 1953 at an average annual rate of approximately 2,700 square feet.
Based on sn assumpbion that fubure losses of beach area would be equal
to the above and that the proposed groins would reduce losses by 50%, an
ammual benefit would result equal to the velue of 1,350 square feet of
lend. This is estimated st $0+80 per squere foot, the recent cost of
acquiring the Shady Beach area. The annual benefit is therefore svalu-
ated as:

1,350 x $0.80 = $1,080,



L. Cove Island - Non-Federal Public Benefit

(a) Direct Demsges Prevented. The proposed project will
prevent loss of beach eree. comparative shore line meps indicate thet
erosion between 1835 and 1933 resulted in a shore recession averaging
3 feet per year along approximately 1,200 feet of the project areae
At an estimated value of $0.80 per square foot, the annusl benefit
from prevention of loss of beach area i8 evalusted as:

%3 x 1,200 x $0.80 = 42,880

(b) Recreational. The proposed sand fill will result in a
benefit due to recreational use of the shore. The annual patronage of
public beeches in Connecticub shore towns, based on available attend-
ance records, has been found to be at least 10 times the population.
Stamferd with an estimated population in 1954 of 8,000 people, could,
on this basis, produce & potential annusl beach abttendance of 8,0,000
persons, Lack of public beach space precludes the possibility of de-
velopment of such e beach eattendence without overcrowding. Annual
attendance at existing public beaches in Stemford is estimated by life-
guards at approximately 157,000 persons. The proposed improvement will
provide 150,000 squars feet of additiomal heach space. AL a desireble
space standard of 75 square feet per person, this space can accommodate
2,000 persons at one time or assuming a daily turnover of 2, the cepa-
cn.’cy' of this space will be 14,000 persens. Analysis of attendance records
at Eastern Point Beach Park in Groton shows that the average deily attend-
ence for a 93=day season was 31% of the pesk attendance and that the capa-
city was 36% of the peak. Assuming a similer pattern for the proposed ad~
ditional area at Cove Island, the attendance f‘or the new beach is esti-
mated as follows:

Space cepacity bassed on 75 square feet per person 1,000 persons
Egtimated peak attendance, 1 of space capacity 11,000 persons

4

Estimeted number of deys when space capacity will
be equalled or exceeded according to Eastern Point
Beach attendmnce records 35 days

Estimated nunber of deys when attendence will be .
oqual to or less than space capscity, 93 - 35 58 days

Estimated number of persons who will use the added

beach area at desirable space standards :
35 x L,000 # 58 x 1,000 256,000 persons
o

The above esbimated seasonal attendence is well within the potentisl
attendance which could be developed if space were available, The
recreational velue par person for beach use is eveluated as the mini-
mu fee which patrong would be required to pay if the besch was a
private enterprise. This is ostimated as $0.20 per person, The annual
non~Federal public recreational benefit therefore becemess
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256,000 x $0.20 = $51.,200

(c) Summary of Benefits = Cove Island, Stemford

Benefit Non-Federal Public Private Total
Direct demages prevented $ 2,880 0 $ 2,880
Recreational 51,200 o 51,200

. Total $5l,080" 0 $5l4,080

5. Curmings Park. - Non-Federal Public Benefit

(2) Direct Damages Prevented. The proposed project will
provide a protective beach wnich will reduce damsges to the existing
park development (bathhouse, psrking ares, concessiom stend, etc.) and
will also provide a more effective groin and jetty for reduction of
losses of beach materisl., Erosion of ‘the beach has moved the high water
line close to the existing bathhouse which is a large brick structures
Storm demage over a period of yeers has made the bathhouse wnusable. No
actual figures are available concerning the monetery value of storm dem-
ages but from inspection 1t eppears that such deamages have been of con-
sidersble magnitude. It is conservatively estimeted thet provisiom of a
protective sand beach will reduce sborm damages at least §1,000 per years
Shore recession between 1933 and 1953 has resulted in sn average ammual
loss of beach area of approximetely 1,000 square feet. At an estimated
value of $0,80 per sguare foob, the ennual benefit from prevention of
loss of beach area is evaluated as;

1,000 x $0.80 = $800

The totel direct non-Federal public benefit from prevention of direot
demages is therefore:

$1,000 # $800 or $1,800

(b) Recreational, Public beaches in Stemford do not have suf=-
fiolent space to accommodate the existing or potential beach attendance
without overcrowding. The existing beach space at Cummings Park is ap=-
prozimately 105,000 squere feet and the propesed beach widening will pro-
vide an additional 75,000 sgquare feet., At & desirsble beach space stand-
ard of 75 square feet per person with a daily turnover of 2, the existing
beach will have a capacity of 105,000 x 2 = 2,800 persons and the

additionel space will have a capacity of 75,000 x 2 = 2,000 persoms.

Using the same bagis described in the preceding section on recreational
benefits for Cove Island, the beach attendance is estimated as followss



Egtimeted peak attendance, 1 of entire space

capacity (2,800 £ 2,000) | 13,300 persens

Estimated number of deys when entire space
capacity will be equalled or excecded 35 days

Egtimeted number of days when existing space
capacity will be equalled or exceeded Lo deys

Egtimated seasonal attendence at desirable space
standard, attributable to the additional beach - '
space 35 x 2,000 4 L9-35 x 2,000 8,000 persons

The sbove esbimated seasonal attendance due to the increased beach
area ig8 well within the potentisl attendsnce which could be developed
if space were available. The recrsational walue per person for beach
use is evaluated based on the minimim fee which patrons would be required
to pay if the beach was a private enterprise. This is estimated as $0.20
per person. The snnuel non-Federal public recrestional benefit therefore
becomes:

8,000 x $0.,20 = $16,800
(¢) Summaery of Benefits - Gmﬁnin;;rﬁ Park, Stemford

Benefit Non~Federal Publio Private Totel

Direct dameges prevented $ 1,800 0 $ 1,800

Recreationsal ' 16,800 0 16,800
Total $18,600 o $18,600

6o Greenwich Point. - Non=Federal Public Benefit

(a) Direct Damages Prevented, The proposed placement of sand
£ill will provide a protective beach which will reduce recurring demages
to roads, perking areas, sea walls, bathhouse and other smaller buildings
and it will reduce the expense stiendant upon maintenance of sand dunes
in front of low park areas which are used for parking and roadways.
Expenditures by the town of Greenwich because of erosion end storm dam-
ages were reported as follows:

Year 1950 1951 1952 1953 195l 1955 Total
Expenditure $11,000 8,000 200 500 1,500  L50  $21,650

Restoration of send dunes by pushing up material from the foreshore or
picking up sand from the roadways and parking areas behind the beach and
returning it to the beach and dunes from which it was washed or blown con-
stitutes an annual item of expense, This item represents most of the small
expenditure during 1952, 1953 and 1955 and a part of the expendituvre for
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each of the other yeers. The major demege during 1950 and 1951 con=
sisted of destruction of hundreds of feet of ses wall by wave atbtack
end damage %o surfaces of roadways. Some of the demages during these
two yeors were due to wind alone, Such demages consisted of loss of
shingles end windowse During 195L, in addition to movement of sand,
demages occurred to parking area pavements and to roofs, Towm of-
ficials estimate that at least 90% of the damages reported above were
due to wave attacke Some of the demages occurred during exceptional
storms accompenied by extreme high tides snd probsbly would not have
been entirely prevented by the proposed project, Assuming that the
proposed project would heve prevented 75% of the reported demages, the
average snnual benefit is estimsted as epproximstely .75 x 21,650 or

$2,700.

~ (b) Recreatiomal. The recrestional benefit to be derived
from ‘the proposed improvement is of considerable megnitude. During
195l the total beach attendance at Greenwich Point wes 198,471 with
a peek deily atbtendance of 13,226 persons. Assuming e 100~day season,
the average daily attendence wes 1,985 persons or 38% of the pesk
attendance. The additional beach space to be provided by the proposed
£i1l will more then double the existing beach ares, This additional
beach space is approximately 260,000 square feet, At a desirable space
standard of 75 square feel per persen, it will have o capacity at eany
one time of 3,450 persons or a capacity, with e deily turnover of 2,
of 6,900 persons. The existing aree is estimated to be 139,000 square
feet with n capacity at any one time of 1,850 persons or a cepacity
with a daily turnover of 2, of 3,700 persons. The additiomal space
plus the existing area is insufficlent to accommodate present patromage
without overerowding during periods of pesk use, It is estimebed that
the cepacity of both existing end additiomel space will be equalled or
exceeded l; days during the season eamd that the capacity of the exlsting
space will be egualled or exceeded L3 days during the season. The beach
ettendance or usage of the additional spece to be provided ia therefore
estimated ae follows:

L deys at 6,900 perams per day 27,600 persons
43 = L4 = 39 dayms at 6,900 persons per dey 134,550 persons
L el

Total attendence or usage of the edditional
beach area 162,150 persons

The recreational benefit consisting of reduction of overcrowding by
an improvement of the standerds of beach space is evaluated as the minie-
mum fee which patrons would be required to pay if the beach was e private
enterprise. This is esztimated as $0,20 per person., The annual non-
Federel public recreational benefit therefore becomes 162,150 x $0.20 =

$32,L30.



(¢) Summary of Benefits ~ Greenwich Point, Greenwich

Benefit Nﬁn-Federal Publie Private Total
Direct damages prevented $ 2,700 0 $ 2,700
Recreational 32,130 0 32,1430

Totel $35,130 0 $35 2330



APPENDIX J

SAKITARY STUDY OF THE CONNECTICUT SHORE.

1. General. - The Department of Health of the State of Comnect-
icut has periodically conducted bacterial and sanitary surveys of
shore bathing waters to obtain specific information concerning their
condition. The surveys have served to point out to municipal author-
ities and other interested persons the "danger spots" along the shore
which are seriously affected by sewage pollution.

2. Bacterial Survey. - The bacterial survey consists of sam~
pling of the water at approximate 1000-~-foot intervals along the shore
in water depths of from 2 to é feet, such depths covering most of the
areas used for bathing. The samples are tsken as nearly as possible
at four stages of the tide; namely, high, low, one-half ebb and one~
half flood. Wind direction at the time of sampling is recorded but
no attempt is made to take samples under different wind conditions
as it is believed that the run of the tide is the principal factor
influencing the travel of pollution along the shore. Three 10 mil-
liliter, three 1 milliliter and three 0,1 milliliter portions of
each sample are examined and the concentration of coliform organisms
per 100 milliliter is reported. The most probable number of coli~
form organisms for each station is obtained by averaging the figures
for the four tidal stages. The analytical figure for a shore section
is obtained by averaging the results for different stations included.
Classification is made as follows:

Most Probable Number of

Bacteriai Classification _ Coliform Qreganisms for 100 M1,
A 0-50
B 51~500
C : : 501-1000
D - over 1000

Class D waters are considered to be in a questicnable category from
the standpoint of bathing water safety.

3. Sanitary Survey. - In addition to the bacterial survey, a
sanitary survey has been conducted. This includes the location of
sewer outlets with data as to flows and character of untreated and
treated sewage. The nearness of poliuting influences and possibil-
ities of shifting direction of travel of pollution under different
wind conditions were taken into account in this part of the study.
In conmnection with studies of shellfish areas in many harbors, floats
had been set out to measure the rapidity of water travel and these
dats were available in considering bathing waters in these localw-
ities. The sanitary survey was used to classify waters and afforded
comparison with results obtained by the bacterial survey.
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L. GClassification of the Shore. .~ The shore was classified by bac-

terial analysis of samples collected during 1953 and 1954 and by the

- sanitary survey. According to this classification all shore area for
which plans of protection or improvement have been developed were rated
as A, B, or G, None of these shore arecas were found to be in a ques-
tionable category from the standpoint of bathing water safety.
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A 5= T MEDIAN | ST | pine | men |coarse
= B2 RANSE o lverer | cOf, ! sann | sano | sano |SRAVEL
I o0o75-38.00 1o o i 0 g 3 78
+
™ ‘.' OYSTER LOTS 2 |0./5-2600| 250 2] 7 | 3o 15 3g
= : - 3 lore-3800 190 | 0 |2¢|27| 6 | 43
e ~ - 26, : 3|3 "
- . . spﬁl\:Ek i qd |\ooHd- 2600 0.93 [ k- 23 94,000
- LN I\ I'§LAlND ' 5 |0.072-38.00% 17.00 o 4 7 g 7o
+ . V] ‘_ ; & |(0o7¢-18.00| 240 2] £ 4e § 25 3/
NIRAL A = 7 lvom-3800| 500 | 0 | 32|13 | 5 | s0
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- . ElpE & * -/18.00| 370 / 5% | 26 5 13
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"o pelarles| a5 tard ved o Soundings ore in feet gnd tenths and gre referred
/ s , % g . ‘7‘; pt{c‘;.e ,:Mg.'(:f 10 the plone of Meon Low Viater a1+-08'
PEAGH Ll PF 256203 Mud, 15 wand, /- cray. Shereline is Meon High Water.  Lend contours ore
1SLAND / P4 | 25|35 0-5'1:"00',3‘-0 Sand, 7.5" Gravel. referred fo the plone of Meon High Walter. The meon
N CALFPASTURES. { POINT PF N 1S\ I1G N 10.G° Clay 10 fine sand. tidal range is 7O-71 feet.
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PE L 85 | 187 | 102 Mud

P31 381126 | 8.8 Coarse gravel to rock. o
PIZ( 86 /6.6 | 8.0 Mud to caorse grovel. DIAMETER | cray | SAND | $AND ; SAKD
PIZ| 8.9 {19.6 | 107 Mud to mug & grovel. ¥ ~3800| 3.30 4 2| 26} 14 44
P3q (120,207 | 8.7 Mud 8 gravel. X Less thern 0.074. Material passing # 200 sizve not \
P35 | 92 163 |7 1 Sticky mug. onalyzed. Alf somples foken ol Mid-Tide Elevation.
PIE| 8.0 .7 5.7 Fine gravel.
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) 10 the plane of Meon Low Woter. g o §
ot Shoreling is Meon High Water.  Lond contours ore @ ‘)“ o
- CONTENTMENT E referred fo the plane of Mean High Water. The meon s b
o ISLAND o 3 GR00N.°_§-——-"‘—"" tidal range iz i to 7.2 feer CONNECTICUT BEACH EROSION CONTROL STUDY
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P8 (0.7 | I75 | 30" Mud, 44" Sand. Ho X poo| 320 | 27129 27 7 0 @
P3| 88 | 17.0 | 5.0"Mud, 3.4° Clay. 12 {0of4- 3800 400 o0 /4 | 26| 12 | <8 i
plo| 15| 177 | 1.0' Mud, 5.2 5and to mud. 17 oom-ig00| 140 | O | 26 | 34 | 20 /& - i seorr —- N22,000 ]
NOTE: - e 14 |00m#-2500 L70 o & 48 4 32 ' : !
Probings are in fegl and tenfhs, ond ore referred 1o the /3| x-3800 074 | 30| 24 iz 23 COVE w
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NOTES

Soundings are in feet ond tenths ond are referred
\ / fo the plane of Meon Low Water.
Shereline is Mean High Water.

referred lo

LorTs .. wma.000 |

L and confours ore
the plane of Mean High Water. The meon

tidal range is 7.2 feel.

Hydrography, shoreline and shore structures from
survey of March-April 1953, subsequent Field inspections
and asrial photos of 1949. Yopogrophy and contours

from U.5.C. & G.8. Chart No. 221

Flone
system for

Details concerning siruciures shown thus, 53,
are confained in gppendix 6.
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the Sfate of Connecticut.

§

o

§

w

4040200

73+-28'

1 w)|

SURVEY MAP FOR AREAS 8 & Il
SAUGATUCK RIVER TO BYRAM RIVER

EE SN2 25 SCALE W FEET SHLEY 3
30¢ © 500 1000

- - — ——— =
NEW La (AND OIYISION, BUSTON, Mass.
ACFROVED 7

OCT. 25,1985. |

wr ;‘42/:,4-45/
S P (I
i TRANSMITTED WITH REFORT

| DATED: JULY 271956

s Ll —

P
w,r-;t NI B.E.C1. 860

5

PLATE 1?7



CORPS

OF ENGINEERS

U.s. Y
g B g z T ¥ 3 5 = —ARMY
g b 8. 5 [ — b3 g g :
v A i/ :
- /i = s !
N ¢ L BEACH SAMPLE ANALYSIS :
: §§ GRAM SIZE IN MILLIMETERS Mnrgsfnﬁ.nﬁzgisggsm '
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YT 05 -is. 00 170 (74 il 46 | 28 15
76,000 | Sl x-m000| 170 | 2 |u7 | 4122 |8 N75,000
‘ 2|19 |o15-1900 048 | 0 (43149 | 4 4
w20 1008-2800] 270 o e 36 | 186 29
21 |0.2+- 3800 7.30 o 2 5 20 63
22 |0le- 470 0.80 o 13| 8¢ 7 4
v |23 lozo-3800) 170 | 0 | 3 |51 & '35
_ | 24 |0.3p-3800| 3.20 [7] / 44 | 12 43
| 25 |010- 19.00 /.80 7] 3rl 2z |25 22
! 26 |orz-3800| 370 | o0 |15 (23| 6 ' 46
: x| 27 |0i0-3800 190 T o0 | 23| 29| 29 24
@ vioglows-zo00 530 | o | & | 24| 15 | 82
|29 ¥ - 2800 098 k) 23| I3 | 14 z21
CEMETERY & (Z|zelorw-s000 w00 | 0 | 9 | 23| &8 | 60
78,000 | . POINT #*Less thon 0.074. Moteriol passing # 200 sieve not N74.600
aic0g' | " ‘; l il cnglyzed. Alt somples foken at Mid- Tide Elevation. I
| AR
I H - /"E(i-w o; Stamis COOK LIST OF PROBINGS
R [ S
— POINT & ,3"*
‘}0 ‘2‘-\" VQ MATERIAL AS INDICATED BY PRUBINGS
&SNS &
313 RIT] 5.8 | /88| /10.0" Mud.
PIZ | IG2|I7.6) 4.8 Mud, 2.6 Sand.
STAMFORD PI3| 1801233 04’ Mud, 6.9 Sond 1o cloy. |
FPl4 | 13.0) 19.6| 4.2 Sond, 2.4 ' Clay. :
20 PI5S| 10| 6.3 |05 Mud, 4.8" Sand 1o hord.
PIE | 4.8 | 136 | 5.4" Send, 37" Clay 1o hord.
N72.000_*__ { ) Pi7 L 6.8 | 134 | 4/ Saond 2.1 Clay . N72,000 |
MATGR P18 | 221 83|20 Sand, 4.1 Mud.
P3G 21 | 159 13.8 Soft mud & sand.
- Pag| 3.5 | 16.0| 35 Loose sand, ! O’ Hard packed sand, 8O fud & sond.
= Paf} 54 | 144 | 6.6' Sand & gravel, 2.4 Hord packed sond & gravel,
m DAVENPORT 9 paz | 3.3 | 123|7.0 Loose sond, 20 Hord pocked sand.
POINT FPd3| 3.5 | 154 | 8.9 Loose sond, 30" Hard pocked send.
P44 9.7 | 168 | 7.7 Loose sand. ;
2 P45t 5.5 | (48| 9.3 Sond 1o hord pocked sand. ;
™ Pe6| 3.9 | 44 |10 Sand o rock.
" P47 | 143 |17.2) 2.9" Sond (Hord).
- PRB 125 | 1771 3.2 Coorse sand.
=z P29 | 38 | 9.0 | 5.2 5and to hard groval.
© P50 ; 8.3 | 93|40  Sand fo hord sand
N70000| ' P51 1136 | i7.8| 0.5 Son0, 5.7 v, h70,000 |
‘ - se P52 | 138 | 17.61 40 Mud ,
LEGEND P53 | 127 | 14.8| 2.1'Sand to gravel. : :
T PP P54} 6.8 | 87|19 Sund (Hard ). .
PROBINGS === ———=——————— == N P55 /29 1 16.5 | 3.6’ Fine sond to coarse sang,
PROFILE NUMBERS —— — ———— —m——— ——w=——— ———=
PUBLICLY OWNED PROPERTY—-——— —w— — — — NOTE: . .
LIMIT OF LEASED OR OWNED OYSTER LOTS——- 77 7777 plone .:froﬂzgf’ i’:w”:‘/;?::. ond feaths, ond are referred fo the
BOUNDARY BETWEEN TOWN AND STATE Al probings were faken Fy hand, Probings 1 1o 18 from
OYSTER GROUNDS =~ —=-——— P_s; ________ - T survey of 1953 ond 39 1o 55 from surveys of 1934 and /938, ,
L H
o .
L2 NOTES S 2
s + . o e e o et £ _seon
410-01" o : s AR Shoretine is Mean High Woter. L ond contours are : i CONNECTICUT BEACH EROSION CONTROL STUDY
* PS5 TSHIPPAN T __jﬁff o referred fo the plone of Mean M{(,'m Wearer.  The meon Aret SURVEY MAP FOR AREAS 8 & I
opse ke rida! range is 7.2 feel. ) SAUBATUCK RIVER TO BYRAM RIVER
Hydrography, shoreline ond shore srructures from n 7 <n£s'<m° SgALE ™ szog rooo w4
survey of March-April 1953, subsequent field inspections i e —— :
- 3 oysTER ond aerlal photos of 1948, Tepography and confours A\iwli ALANG m!'gmc‘m}!‘r‘f:fﬁé . OCT2R1955,
‘\?\ Lors #rom U.5.C 8 6.5 Chort o. 221, Ve /f;ﬁq J@‘Z%}LZ{
) Q@/ N Plane coordinafes oré on the Lamber? Grid w—-% s A R A
H | b * .. 8l W gi system for the Stare of Connecticul. g A TR MNS?I”EO “:Im ReFoRT
gi - 8l P §_ w g 1 yStem fo ‘ g FALAGA ... | OATED.uLY27isee
Fe—; :’ 9:-5/ % Py :” 4 % i gi Defar.ls cc.ncemrng :mucfures Shown thus, Si4, g - - r ,‘.‘“’k. L _4 —;'E' ;n—s; -
ﬁ| " - o 2o ) i gre contoined in appendix 6. <3 . - ¥ oz 272 i Ll Lt BEE

PLATE I8



CORPS OF ENGINEERS

i U.S._ARMY
i3 ) 8 3 g :
& s 13 & b E of
2 &R 5 & R 8 2
w w . w - - w:
o
G R EE N reifd
» -
w
w
x
wn
Y _/CUMMINGS
POINT
70,000 i ! . IN7oR00
i | |
" .
z
y
<D
x
I *P56 o
z -
-4
- =
w H
1
w |
z I
" 1
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i NGB
_:“i?‘;%?_o ~ ] Eﬁ GRAIN SIZE 19 MILLIMETERS | s CHARACTER OF & ! :n: ::
152 weptan ST | pige | weo, [coanse - S
&z RAMGE  oiameter | ¢y [ sano | sano | sans [SFAVEL
w
= GREENWICH COVE FJr |04 - Zoop| 0.20 2] g5 5 o a
- 3z - 080 043 o 85| 5 Q 7]
- 33|loom-200| 027 | o |s7| 3| 0 | 0
*PST 3¢|oors-3800| 150 | 0 |12 taeg| 2 | 35
* 35| x - 5100 240 22t 16| 4 47
2 36 |oor-3800 950 | o | 2 | |15 |65
= 37\020-3800| 200 | 0 | t | 29|13 {37 |
= g & Less thon 0.074. Material passing ¥ 200 sieve not
& GREENWICH 1 LEGEND anclyzed. Alf somples taken of Mid - Tide Efevation.
ISLAND PROBINGS — — — == - e epo -
: ; PROFILE NUMBERS ~———— —————— e m IngS,
NE6,000 | : : I :
o T -+ | PUBLIGLY OWNED PROPERTY — =+ — = — v = (L0000 00 LIST OF PROBINGS e
i LIMIT OF LEASED OR OWNED OYSTER LOTS———-777277 7777 y
! BOUNDARY BETWEEN TOWN aND STATE & S S
: , . & LS O MATERIAL AS INDICATED BY PRORINGS
OYSTER GROUNDS — ————— — e e e SEES
h §
2
: Ve n & P19 L 105 | 15.7 | 5.2" Sand 1o very hord.
Qﬁgtf:g *Fs59 o S s | p2oi a6 | 160|057 Mud, 71" Sand to hard.
; : 0323 | p21li08| a1 |83 Hord packed sand.
‘ Pt P2zl 110 19.0| 80" Fine sond.
© . ? .
. by . g ° P23110.0| 16.3 | 6.3 Hord packed sand.
z i Mf\\ P56 | 00| 85| 6.5 M
. i A7 P57 | 52| 107 | 6.5 Mud.

- ; » % 7! , p5g| 14 | 1.0 | 96" pud.

w 4 p OYSTER P5G| 4.3 | /0.0 |5 7 Mud. NE4
NE4,000 ) th
T w TS, I 27 Lors NOTE: !

z H ' Ve, /Q( L 4@ Probings are in feel ond fenths aond ore referred to the

' N 1 @ B plane of Mean Low Water.
s PooleeE Al probings were tokep by hand. Probings I8 to 23 from
% survey of 1953 and 56 1o 59 from survey of 1949.
-7 |

w g \ J NOTES |

z I\ i Soundings are in feet and fenths and are referred J :

" N i ; S to the plone of Mean Low Woler. H § §i

. FLAT NECK ! it Shoreline is Mean High Water. Land confours are 2 $

x ; ;} POINT : referred fo fhe plone of Mean High Woter. The mean i 3;

: 1 town | tidal range is 7.2 feet CONNECTICUT BEACH EROSION CONTROL STUGY

- 0 STAYE : OYSTER Hydrography, shoreling and share sfructures from SURVEY MAP FOR AREAS 8 & 1|
ING2,000 ;_}§ '6 i i survey of Merch-April 1953, subsequent Field inspections NG00 < AUGATUCK RIVER TO BYRAM RIVER
alhi M y : and oeriph pholos oF 1943, Topography ang comlours " aeogi 7 SwEers SCALE IN FEET SHEET &

T N From U 5.C. 8 6.5 Charts No.221 & 222. : e - g e
Iy /-/ - ;YG- S LOTS Plone coordingtes ore on he [ombert Grid ’ | MEW ENGLAND LIVISION,BOSTON ,MASS  _ OCT. 27, 1955 |
2 Ve ") 0 system for the Stafe of Connecticus. APPhawee ‘;;ED -
° e : Detfails concerning siruclures shown thus, $18, e v ot | NERETE
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000
N70,000
NEB,00
al*-cr’
NEB,000
N64,000|
NE2,000

N50,C00
N58.000

[
[
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|
|
MATGH  LINE SHEET NO. 5 : !
}
|
|

 ELIAS
POINT 3

GROUNDS

+ o e

J LEGEND
TODD PROBINGS —— e = e o mar m am e e e erss
b POINT : PUBLICLY OWNED PROPERTY=—m————— —— — Clbciiosilos
! N LIMIT OF LEASED OR OWNED OYSTER LOTS—== 7" 777
overem 757 BOUNDARY BETWEEN TOWN AND STATE
cos cos 1075 Y OYSTER GROUNDS === m == mm = mm o — - -

PE2a

366,000 y _I_ —-!»

GDOSE

| HARBOR = ' ’

§L+ G+ e

i o 1SLAND 0 - ' : ,
& U 0 o, @ P63 Trag TS Q—_" - LT IST OF PROBINGS — R — e . . I13-36]

MATERIAZ AS INDICATED BY PROBINGS %

| pe0| 61 | 94 | 33" Mud & Sond. ;
PEI| 7.1 | 87 | 26" Mud & Send.
| P62| 6.3 (105 | 4.2' Mud & Sond. "
i P63 | 8.8 |157 |69 Mvd & Send. N

4_;;?65 i + Ped | 9.0 | 165 |75 Mg 8 Sons. : JPL + E364,0001~

CH

-JE384,000

! PE5 | 88 | 15.2 | 6.4° Soft mud.

FProbings are in feet and tenths and ore referred to the
plone of Mean Low Wafer.

i Al probings were token by hond From survey of 1838,

OYSTER LOTS

6 ROUNDS
GROWNDS

+
‘\

LITTLE CAPTAIN
ISLAND

G REENW

H{eae2,000
1 b
NOTES E y . :‘w p
Soundings gre in feel ond tenths and are referred i
i fo rhe plane of Mean Low Water, :
% } Shoreline /s Mean High Water. Land conlours ore

referred to the plane of Megn High water. The mean

% MEAD POINT

!

~
T

|
%;

INDIAN  HARBOR B D : Vidol range is 7.2 - 74 fesr.
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FIG. 1. SAUGATUCK SHCRES, VWESTPORT. Apr. 18, 1955,
North from Seymour Point. sSendy shore retreating over
marsh.

FIG. 2. SAUGATUCK SHORES, WESTPORT. Oct. 19, 1948.
Proteotive structures Ironting road along south shore.

W

FIG. 3. SHORE HAVEN, NORWALK, Oot. 19, 19,8, North

from solid pler wnich impounds beach materiel.
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FIG. 1. CALF PASTURE BEACH PARK, NORWALK. Oct. 19, 19.8.
North from stone groin at south end of bathing beach.

FIG. 2. CALF PASTURE BEACH PARK, NORWALK. Nov. 30, 1950.
Bathhouse demaged by southeast storm. Compere with
Figure 1, above.

i

FIG. 3. OREGORY POINT, NORWALK. Nov.30,1950. Damage
from severe southeest storm et private beach club,
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FIG. 1. HARBORVIEW, NOR®ALK. 0Oct.19,19.8. Residences
op. low beach ciose to the w=ster's edgs.

W
s

FIG. 2. MANRISSA ISLAND, NORWALX. Oot. 19, 19L8. Low
wall along south shore of island.

FIG, 3. BELL ISIAND, NORWALK. Sept. 2, 19L8. Sendy
pocket beach along eest shore.
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FIG. 1« ROTON POINT PARK, NORWALK. Sept.;,1948. Sandy

pocket beach betwsen roock outorops.

FIG. 2. WEST OF ROTON POINT, NORWAIK. Sept. 2, 194,8.
Bailey Beach adjacent To point. Weé Burn Beach Club im
foregrounde

FIG. 3. BUTLER ISIAND, DARIEN. Sept. 2, 19L8. Sandy
pocket beaoh et Tokerneke Club.
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FIG. 1. CONTENTMENT ISIAND, DARIEN.  Sept. 2, 1948.
Irrogular rocky gouth shore of island.

FiGe. 2. GREAT ISTIAND » DARIEN . Sept 0?3 » 1%8 . Irreg’ul&?
rooky enst shore of isisnd.

FIG. 3. NOROTON NECK

ea8t shore at mouth o
Pointe.

» DARE . Sep‘t . 23 » 1%8 . s&.ndy
F Darien River opposite Peartree
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FIG. 1. LONG NECK POINT, DARIENe Deoc. 19, 1953. Storm
erosion along east side of roint above sea walle

F1G. 2. 108G WNECK POINT, DARIEN. Apr.20,1955. Resently
placed riprap revetment ealong east side of Point.Compare
with Figure 1, above.

FIG. 3. PRATT ISIAND, DARIEN. Sept.2%,1948. Irregular

rocky shore of islsnd.
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FIG. 1. WEED BEACH, DARIEN. Sept. 23, 19,8,  Swift

tidel ocurrents in Holly Pond entrance chennsl opposite
Weed Beach,

FIG. 2. COVE ISLAND, STAMFORD. Sept. 22, 1948, Bast
shore looking towards Holly Pond entranocs.

FIG. 3. WESTCOTT COVE, STAMFORD. Apr. 21, 1955. Sendy
- north shore east of Cummings Perke
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FIG. 1. CUMMINGS PARK, STAMFORD. Sept. 22, 1948. Looking
west along sandy shore.

FIG. 2. CUMMINGS PARK, STAMFORD. Apr. 21, 1955,
Comparison with Figure 1, above, shows shore recession.
Nots flanking of groine.

FIG. 3. WEST BEACH, STAMFORD. Apr. 21, 1955. South
along public bathing beach.
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FiG. 1. WESTCOTT COVE, STAK )e Sept. 22, 1948, Harrow
beach fronting wells along west shore of cove.

F1G. 2. EAST SHORE SHIPPAN POINT. Apr. 21, 1955.
Coazrse shore south of Shippan Avenus.

FIG. 3. FAST SHORE SHIPPAN POINT. Sept. 22, 19418, Beach
held by groins in indentation north of tip of poimte
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FIG. 1o BAST SHCORE SHIPPAN POINT. Sept. 22, 1948,

Heavy riprep P of point.

FiG. 2. WEST SHORE SHIPPAN POINT. Apr. 21, 1955. Shore
south of Stamfor(

e

FIG. 3. WEST SHORE SHIPPAN Apr. 21, 1955,
Coarse shore near East Brench Channel entrance.
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FIG. 1. DYKE PARK, STAMFORD. Apr. 21, 1955. Sme11
sandy beadh at west side of tip of Cemetery Poimt.

FiGe 2. COCKE POINT, STAMFORD. Sept. 22, 1948. Riprep
fronting wall at the =ater's sdge.

) oking nort Bedrock at Tirst shore
pro;}ection north of Davenport Pointe.
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Fig. 2. OID CH,
se8t shore a

FiG. 3. OLD CH. Sept. 21, 1948,
Structures® p. t1aY development adjacent
to Grssmwich Poinmt.
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Northerly end of publ thing beache e

&y 2. 19650

FIG. 2. GREERWICH POINT [CH.,
Southerly smnd of p ng o

Fié. 3. ELIAS POINT, GREEXWICH. s‘pto 21. 1%80 s&ndy
- pocket beach at west s8ide of polnte
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FIG. 1. MEAD POINT, GREENWICH. ¥y 3,1955. Breakwater
and fill connecting point to Brush Island, at left,form
s small harbor.

FIG. 2. STEAMBOAT ROAD POINT, GREENWICH. Sept.20,19h8.
Rooky szest shore ol outer Tip Of pointe

FIG. 3. FIELD POINT, GREENWICH. Msy 3, 1955. Looking
south along east shore below Round Island.
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F1G. 1. BELLE HAVEN, GREENWICH. Aug. 20, 1948, Rooky
south tip of Belle Haven.

FIG. 2. BYRA¥ PARK, GREENWICH. Aug. 19, 1948, Smell
artificial bathing beach at muddy shore arez,

FIG. 3. BYRAM POINT, GREENWICH. Aug. 19, 1948, North
along Jjetly at Byram River entrance.
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R R T e Of is land [

FIG. 1. LITTLE

Sendy publioc

FIG. 2. Yay b, 1955.
New steel bulkhesd and revetment along west end of south

LITTLE CAPTAIN ISIAND, GREENWICH.

shore e

FIG. 3. LITTLE CAPTAIN ISLAND, GREEMFICH. May L, 1955.
New steecl bulkhead, sioped paving aml revetment along
east end of south shors.
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